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(57) Abstract: IH-Imidazopyridinc derivatives represented by 
the following general formula (I) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R 1 represents 
hydrogen, alky], cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle; R 3 represents amino or a saturated 
nitrogen-containing heterocycle; and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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W IB # 

^wmv&jjtmmmzm* (tnf) -w^-n^-dr^-i (il-d 

(DM^um^m^X^ mM(D%$}f&£k lt|-|/i«/i i h— < =• ^y* t°y 
v? ^ffaHftX fi^r om. (C Mi" -5 t> <D X h 5 0 

MJ — (Journal of Medicinal Chemistry) , lit, 8 71 (1968 
m fcfil- [4, 5-c] *J V 

#HBS6 0- 1 2 3 4 8 Z^m^fcfcVJ^^m^-fZfc-Stfot U 
Tl-fy^-lH-^^/ [4, 5-c] ^;i)y-4-7^ (— JK 
* : imiquimod, 5 K) rs^jt V -S^PI#fF^ 3 4 4 79f (Wtffg 
1 9 0 1 0 9f) MtliM • ^iMf tsib^i Lt 1 - (2- 

i;if/u7 5/x^) - iH-^f^y [4, 5-c] ^/ y y^M^ti-c 

M^O-T 5 Ktt % -f>* — (I FN) ^TNF, IL-lfOt 

£ — y^ny • y-y- — =f- (Journal of Interferon Research) , 14t, 8 If 
(I 9 9 4f) KfEiK£ti/0^o Z(omKiFNmmftRt:*i-tZ4k&&kl, 
X, g&#tt£tH9 9/2 9 6 9 3 -JHHRfcrayf ^ Wlr?? U v^ffigfl^ 

fH¥i 1-8015 6-J§-4M$fc«-r s^Vtry v'vii'g^n^ftxv^o 
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#3§K©I£®«\ TNF^I L-l#©?-< h#^©S£{C#LT#ftfcPS. 

IP*>, #3§Kfi, ft (I) : 



£^L; k tt 0 ~ 3 ©g8c&^-f% fcfcU R 3 ^g^^^L-C^ iV^ft^ 

<o ) 

*^<D#t^lMlB«fc£ftti, ft©-j&5& (II) : 



R 3 (CH 2 ) kN 
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R 3 ' (CH 2 )k« 




(^■K R 1 , R 2 , AM, J&T$ktemi&kmmm : £%L ;R 3 ' Wfc©-*KS; (ill) : 



T?*$*i,S£fc*U R 4 , R 5 , ^R 6 {ilH-%L<{^^oT, g 

/S^IL, Y flfcHH^, ^MT", CHj, CH, NH-CiSStb 
fcfcU R 3 ' (iv) : 
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—titt (ID -e^ £ ti 3 \mm-®& (i) fc^£ti/c&*K *o4»-c 

*»9i©»J©0*UV^IMIHcJ:*LWr % fjfE-^ (I) Jc& ill) 

**W©$bfcJW©#*LV>«fflHi:J:tu«r % pflB-^ (I) (II) "C^ 
£*L5te-aWsR 2 ^ h y 7/vtn ^ f /vSt^Sft^iXft^OliSfft ^ti 

So 

»j©*j&&»e>ttu stfiB-^ (i) xwt'(ii) x»7ik£tiz>4k&mxnmm¥m 

$6>fcjgiJ©4B^btt % S&lB-jRS; (I) Xte (II) ^SftSfc-g-fcXttStS 

£*K *©#*LV^«K:J:*i,tf % mmmmm* (TNF) ^i^-n^*^ 
-1 (IL-l) ©«4feB«fflas*38WtJ:5aMt*ix*. 
£fc, #f893fc:J:t>v ±E©E3H©«3ft©fcJe>©«riB-jK* (I) XW: (II) 
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tE&mm<D^&RTf/xnmm]jmx~&<>x, tm—iB&: o xtt (id x^ 
ztiz> \\&mx izmm^ft jctf^ $ tiz> % (D^(D^mm$/xm§m^$mz t 

^mm<Dmm-^ (D rxi (id ^£ft64b^#^ov^jMfcft 

(-IftPJI-So H&IB—$5£ ( I ) Alt (II) IC&V^ R\ R 2 , R 4 , R 5 , &U?R 

R 1 ATfR 2 X^£tl%W&£;%%LXt£V^>?uT;l'*/l'&<Di/?vTsl'* 
/Hi LTfi, Mx.U. is? n^n fcWg, ^^n^'f/H, is? n^i/^vvg, 

&^Lx-h x\<^t y-/^m<DT})-^mt l-c«, 7x=/h, 2- 
y^-/H, 2 - 1° y 5 -y~/vs, 4 - 1° y ^ 5 - 1° y ^ v'^/H, 

2-yy/VS, 3-7y;W^, 2-^^V-g, 3 
1-t'ny/H, 2-t°ny/^, 3-t"n!J/H, l-^^7y/H, 2- 

-r^yy/^, 4-^yvy^, l-^yy/vE s-t^yy^s, 
4-t o 7y*yA^, 2-^-^-f-yy/^, 4-^-y-yy /vg, 3— ry^-y- 
yy/^s, 4— r y^-y-y v^&, s-^y^-y-yy/ws, 2-^ryy^ 
S, 4-^ryy/^s, 5-fjyi/H, 3-^yf7/y/H, 4-^5=- 
ryi/vi, 5-Yyfryy/H, i, 2, 3- h yry-/v-i-^s, 

1, 2, 3-M)7y^-4--f/!/S, 1, 2, 3-h!)7y-/V-5-^f/l' 

i, 2, 4-MJ7^-i-^/^i, 1, 2, 4-hyry-/i—3- 
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-f/w*. i, 2, 4- r/vs, l-rh^yy/vx, 

4-^;y^i, i-4>h° 

^D^yfyf, ^n^fyf, S^n^^yat $/ 

^n^^^^s, f-^ry^n, 7 7^i, trys^is, trys^jg, t?y 
mmmte, ffrfa-j« (ID jc^tr 3 ' T?*£ft5X#-jtt5t (iv) 

T^is-ivm, 2-7t'f^^S, l-fny^^/v 

i, 2- y v^/vs, 3 - trn y ^-/wg, t°7 y y v^/vs, ^ * y 

^3£, l-f^^/t-K, 2-^7^S, ^tfcKn-1, 2-v 5 T 

p- 1 H-T1f fc 0 ^- 1 ->r/u£,^3MJ-fc Kn-lH-7ft°y- 2 — f 
^^rf-t Kn- 1 H-Tif fc°>-- 3 ^iJ-fc Kn - 1 H-T-fe?fc°>- 
4 — r/V'S, ^ftKn-lH-l, 4-v ? Ti?fc°>-l — f^S, ^¥f-fc 
Kn-lH-1, 4-^T-fe*t°V-2— T/vS, ^ftKn-lH-1, 4- 
v^Tif t°^-5--T/i/S, ^tfcKn-lH-1, 4 - S^T-t? £V- 6 -J jb> 
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m, 2 -^-/v* y 3 -^-/i^ y ^/v* y y m, 2 -f-Zr^tvfc 

y~/vm, 3 -f^E-A-jfc y 4-^^;V'*y-;vs ) 3-^-y-yy 
v^/vg, 3--ry^-^r-y-yy 3 -^r^y v^/i^g, s-^y^r 

yyv^/ug, fh7tKB-i, 2, yu- 3 — f/u£, 7- 

hytKn-l, 2, 5-^f-^T % /-/V-3— f/UJE, 1, 2, 3-hyr 

^y^y-4 — f/uae, 1, 2, 4-hyr^y v^-3 — r^s, ff7tK 

n-l, 2, 4-f7^7^-3-^;Vi, 1, 2, 5-f7^7/yy- 
3--f/VX, f^t Kc^yU/H, 8-T1ftfi/yn [3. 2. 1] 

9-Tifbfv-yp [3. 3. 1] / <f->- 3 -'f h 

ti, 0^ u>2£ t tttt, fcifcHf, 3 - tv< y s^s, 4 - y s^afi, 1 - 
tr^7^=/u^, 2 - ^9^=^36, 3 - tro y v^/i^, 2 -rws^/u 
£, 2 — t/v* y 2-^^/v^y^^^s^ 

I&IB— IKS: (II) fc*3^T, R 4 , R 5 , MR 6 t/T$Jl5fIi^f Ltt i 
^7y;vS©7y7Htbtli, Wittfx zfr/vSA-S, Tirfvvg, ^oW= 

y-f/^S, 3-try^=/u*/nK=/uaE, 4-^^-^/1^-/1^, 2 
- tr y * ^=/v#/v#=/i^, 4 - 1' y 5: s^-zi^/i^^/vs, 5 - tr y $ 

X, f/^/i'S, 3 -^ic=/u^/vjj?^/u^, l-tfiay/u*/m?=/V*, 2- 

t°p y ^/u^^vs, 3 - t°n y 1 — f * y ^/v^ 

^36, 2 y 4-^-^yy/v^/ujj?=/us, 3— r 

yt^t/y^^^/n, 4 — r y**f-^y/v*^#=A'aE, 5--ry^- 

=¥i^^y;v*/v^/vS, 2-f7y*y^;v#=;vS ) 4 -^T^/y ;v*;v^ 
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-Yy^T^y^/v^-zvs, 5— c y^T^y^/w^/i^ae, 1, 2, 3- 

MJ7y^-l-^;^;^-;H, 1, 2, 3 - hU 7/- ;V- 4 -^/vyj 
/U7}f-/vS, l , 2 , 3 - MJ 7/-/V- 5 — f /V#;wK=/l'S J 1, 2 , 4 - 

MJ7/-/v- l-^;^M'=;vS, 1, 2, 4 - h U 7^- /v- 3 — f/Uij 
A^^/v^, i, 2, 4- hury— /u-5 — T/v^/^-yvS, l— rt^y 

y A-7J/i^—/i^, 5-fh7 , /!)/l'^=/H, 1, 2, 5-f7i?7/- 
^-3-^/^^^vS, 1-^:7 2-^:7 2-^yy 

-Y y K y 2 y KU 3 — {yVV frjj/utf 

WfctU R 4 , R 5 , S:tJ?R 6 T^$tL5g^^^■L-C^J;V^T/Vn^^/^/V7i? 

n-y 4 y-T y3ci/J}/V7$—/v^, sec--? Y^i/ft/v^^/v 

3£, tert-y h^->^l/^=-/^, n-^l/^/V^-^-Z/jrj ;V i$- ;V ^ t n-^^/!^ 

^^/i^^/i^g^f ^ r 4 , r 5 , &t£R 6 T^£*i5SmS£}rLTt> 

J;V^T/v^^^^*-7i/S<^T/^^^/^*^/V^i: LTtt, filxff, y-y>^ 

^iPjotfilE-^ (i) &t>* (n) ^£;h,5>fbi^C£>^-ts fcstii 

«tv\ w&nmft&tLx^ mx-U, 7 5'», ^Jii 1 , nutmeg, ay 

tVH, n-y^vS, ^y^S, sec-y^/VS, tert-y^/1^, n— 
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xh^ri/S, n-yntf^v-S, 4 V 7u tK^X, n-^h^f^S, A y~7 h 
3rS>£, sec-:/ h^v-S, text-y h^-^m<DT/^^^-y^ 7^y*i/m, tf 

yntVVT^/S, v/^n^v75/S, P^yf;l/7 $ 7 &, i/?u^ 

^vwr^ys, v'y^T^yS, v^^vur^y^, r-yys, t°y^v 

7^71, -^vvVT^y^, ^y^7 5;S, 7tf;i/7$yl, by 7 
;vtD7tf;V7^7S, tert-^ h^^/t^^-zUT 5 y ^y^vt^y^ 

^y/vs, ^y-f^-v^m, ^uv^m, ^y^^v^m, tv^^x, ? 

±^/um, ^on7tf;H, h y ^un7tf;Vif©IiS^LTU 
v-^/l^-yl^, sec-;/ h^v^/l^^/i^, tert-y h^rv-^yU/J?^;vS, n- 

^4/^, n-y'^V^/W^^^/^, ^y^^/W^y/Vj, sec-^/l^ 
;w^y/uS, y ^vi^^/w-^^/vg, ^fvi^^/w-^-f/i^, n -7n 
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A*, p-^ h^v-^^if p-7/v^-p^y-feV^/wiN^^^© 

-777S, T^Kg, 7^77^/H, ^yg, tFn^W^ 
S> n^rW^S, xf^fW^I, n-T'P^WUS, -Yy^nsjf 

*»wol&K-jRS: (i) rx* (ii) -e*$^5fb-a-^«, j^fSfciSc-Ofc, 

*«w©iinE-jRS: (i) (ii) -c^stisft'&ftoift, 0^u<«a 
^m^^nsfii lti±, nftip^apwfe^ mux* mm, mt-^mm, 
aywmwt, mm, mm, nnmommm., *>5^f±fit, mm, 

y^®>, ^-w^ife, -^w^ii, 7v^i, ^171, =^sfc, 

S^m, yy^i, vpy|, ±y^yym, ? 

tv^m, ^T7yyf, c^^^k, ?7tM, y*^;* 

/WJ^^K, ^fl'X/l'tiilsWt, ^l/MlsXfrftl/m, Sill, 

7?,vm, JrA&Wt, v-hfr^^xsi-fr^m, ~=*^>M, t°?yym, Ti/tr 

10 
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*»W©!MB— jttS; (I) (II) -e^$ti5{^fetf. 5p^ft*Sr*-r5 
*35W©aWE-jR5«: (I) RTf (II) T?*$ft$ft^Xf*t©£W: % 

fttu^stsiims^ rftbo^ H B B ^7k?p«?^»#j, Mt>* 

te^ftfecSte^fc^KoOTte^Sft*. 

if 5 r i as-Tfft *38!»tt£ft&©«fclR£iSftS i £ ttfci\ 

(1) 1 - [ 2 - ( 4 - f^JJ ^/V) - 4 - h y ^ ^/V- l H— -f 

[4, 5-c] V > 

(2) 1 - [2- (4-t°-<y i^/V) j-^/W] - 4- h 1) ^ 
f/V-lH-^f^y [4, 5-c]=Sr/y>- 

(3) 8-^nn-2-7i=/l/-l - [2- (4-t°^y^) -4 - h 
!J7;^o^f;v-lH-^^/ [4, 5-c] ^yy^ 

(4) 8-^f;V-2-7i=/V-l - [2- (4-fc^y vVV) ^5VV] -4- h 

!)7;vta^f;v-lH-^^y [4, 5-c]^/y> 

(5) 8-7 h^>-2-7i=^/- 1 - [2- (4-t^y^V) -4- 
hy 7/V*P^f;V-lH- r [4, 5-c] 3V y ^ 

(6) 1- [2- ( 4 - t?^ y vvv) ^=P/V] -2, 4-^hJJ7/V^O^f/i/-l 
H-^5*V [4, 5-c] ^r/y^ 

(7) 1 - [2- (4-fc^y v^V) cx^vV] -4 - h y 7^ 

tB^f;v-iH-'f5^ [4, 5-c] 3vy^ 

(8) 2 n^^^yV- 1 - [ 2 - (4 - fc°^ y v^v) ^^/w] - 4 - h y 7)\> 
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to^f/V-lH-^^/ [4, 5-c] 

(9) 2 -tert-^/V- 1 - [ 2 - ( 4 - 1?^ y v7l/j ^?VV] - 4 - b y 
n^f/V-lH-^f^/ [4, 5-c] ^f/!)y 

(10) 2- (A-*3~/V7 -1- [2- (4-fc°-<yv7W) ^)V\ -4 

-hy7^tD^f;u-iH-f>^ [4, 5-c] *;y> 

(11) 2- (4-^h^r^7^=^) -1- [2- (4-t°-<y^A<) ^,i/J - 
4 - MJ 7;Utn ^ f ;V- 1 H-/f 5 [4, 5-c] 

(12) 2- (4-7/^D7x^) -1- [2- (4-t^y^/W) ^^/U] - 
4-M)7;i/tn^f^-lH-^^/ [4, 5-c] ^7!)^ 

(13) 1 - [2 - (4 - ^y^/V) aifvw] - 4 - b y * =f-;V- 2 - (4 
-hU7;^B^f;V7i=^) -lH-^^y [4, 5-c] =*ry y >- 

(14) 2- (4-3-K7x=/l/) -1- [2- (4-k^U^) ^/V] -4 

- hV 7/Vtn^f;l/-lH- f [4, 5-c] ^r/y^ 

(15) 1- [2- (4-t°^y^/V) oc^-TU] -2- ( 2 - tr P U /!/) - 4 - MJ 

7/^o^f^-iH-^5yy [4, 5-c] 

(16) 2- (2-lH-^^yil/V) -1- [2- (4-f^y^/V) 

-4- b y 7/^o^f/v- ih- r s^v [4, 5-c] */y> 

(17) 1 - [ 2 - (4 - fc'^y SVW) az^/V] - 2 - ( 2 -f"7'/ y ;V) - 4 - h 
!)7;Vtn^;l/-lH-^^Y [4, 5-c] ^7!)^ 

(18) 1- [2- (4-fc^y i^V) ^/V] -2- (2-^-A) -4~hy 
7;^n^;k-lH-^^/ [4, 5-c] ^f7!)y 

(19) 2- (5 -*<3-jV- 2-^^-/V) -1- [2-.(4-^y^) ac77U] 

- 4 -> y 7;l/t n ^ f 1 H-^ ^y* [4, 5-c] =^7!)y 

(20) 2 - ( 3 - y- f-As— 2 -^jcn/l/) - 1 - [2 - ( 4 - t°^< y v7U) ^5Vl/J 
-4-M)7^tn^f;V-lH-^f^/ [4, 5-c] ^yyy 

(21) 2- (2-7D/U) -1- [2- (4-t°-<y i^/U) ^^] - 4 - h y 7 

/kto^f/v-iH — f^yy [4, 5-c] ^yy^ 
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(22) 7 -?VU-2-7^=i;V- 1 - [2- (4-tV|ji?;V) :x?vl/] -4 - 
MJ7/Vto^f/V-lH- f [4, 5-c] dr/]J> 

(23) 7-^nn-l - [2 - ( 4 - y Jt^vv] - 2 - (2-t°n!);v) 
- 4 - M) 7;^d^ f 7V- 1 5 [4, 5-c] ^;!Jy 

(24) 7-^pcz-1- [2- (4-fc°-<yv» ^^/u] -2- (2-f7/JJ 
;V) -4-MJ7;VtC^f/V-lH-/{^/ [4, 5-c] 

(25) 7-^nn-2- -1- [2- (4-t'^Uv 5 
/U) ai^/V] -4-fy7;^n^f;V-lH-^^7 [4, 5-c] ^7 U 
is 

(26) 7-^ an- 2- (2-7U;V) -1- [2- (4-fcV<ysW ^fvK] 
-4-MJ7^tp^f;v-lH-^^/ [4, 5-c] ^y 

(27) 7-^nn-l- [2- (4-k^y^) 3-^vV] -2- (2-^=71,) 
-4-MJ7;^n^f;k-lH-^^y/ [4, 5-c] 

(28) 7-^nu-2-^B^f/i/-l- [2- (4-f^yvW) a^vv] 

-4 - h y — f ^y [4, 5- ci ^/ y y 

(29) 7-^n-2-^nAdfi/;l/-l - [2- ( 4 — fcV< JJ 
-4-M)7/^n^f;WlH-^^7 [4, 5-c] */yy 

(30) 1 - [2- ( 4 - fc?^ y VVV) ^^] -4 
-MJ7/Vtn^f;l/-lH-^?y/ [4, 5-c] * y JJ V 

(31) 7-7/M-n-l - [2- (4-t°^y> ? /V) -2- (2-t°ny 

/v) -4- h y 7^tn^f^- ih-^ [4, 5-c] ^yyy 

(32) 7-7/U^-n- 1 - [2- (4-fc'^y zc^-jV\ -2- (2-f7/ 
y,u) -4- h y 77V^-ny^- 1H-- T^^V [4, 5-c] ^f/^ 

(33) 7-7/^n-2- (2-1H-- f $??VA') -1- [2- (4-fc'^y 

jc^vl/] -4-h!)7;Uto^f^-lH-Y^/ [4, 5-c] dr7 

y > 

(34) 7 - 7yVxl-n - 2 - (2-7D/V) -1- [2- ( 4 - y ^^W] 
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-4- h'!/7;^P^f;U-lH- f 5^ [4, 5-c]3vyy 

(35) 1 - [ 2 - (4-t°-<y jc^/w] -2- (2-^e= 
;V) -4- hU [4, 5-c] 3r7 U y 

(36) 2 - n ^y^vV- 7 - 7^^*n - 1 - [ 2 - ( 4 - fcV< y ^^/V] 
-4-M)7;i/in^f;i/-lH- f [4, 5-c] ^r/yy 

(37) 2 - *s9 n ^yvu- 7 - y/Vj-n - 1 - [ 2 - ( 4 - ]) vVV) ^=f-jV\ 
-4-Mj7;^o^f;U-lH- < [4, 5-c] JJ y 

(38) 7-^^-2-7x^-1- [2- (4-fc^<y v^) ^5vy] -4- 
MJ7;Vtn^f;l/-lH. — f [4, 5-c] ^r/Jjy 

(39) 7-7?vW-l - [2- (4-f^y vVv) J-^/V] -2- 
-4-H)7;^n^f/V-lH-^$^ [4, 5-c] 

(40) 7-7^-1- [2- (4-t^y^) -2- 

,U) -4-MJ7;VtD^f/l'-lHW^y [4, 5-c] ^/yy 

(41) 2- (2-lH-^^/y/l/) -7-^A— 1- [2- 

/V) a^/V] -4- h y 7;^o^f^- 1H--Y [4, 5-c] ^r/y 

y 

(42) 2- (2-7U/1') -7~7 5vV-l- [2- (4-f^y^) a^/V] 

-4-n/7^to^f;v-iH — r [4, 5-c] 3v y y 

(43) 7-7 5W- 1 - [2- 3i^7>] -2- 
-4-Fy7/Utn^f;l,-lH-^^y [4, 5-c] ^r/yy 

(44) 2 -y^n^y^/V- 7-^^-1- [2- ai^/u] 

-4- h y iH-y [4, 5-c] 

(45) 2 - y ^ n ^ y;v- 7-7 1 - [ 2 - ( 4 - fc°^ y vVw) s^/V] 
-4- hi) 7^o^f/l/- lH-y [4, 5-c] ^r/y> 

(46) 6 -7^- 2-7^^/1^- 1 - [2- U-f^y v7>) ^^Vl/J -4- 

fy7;vtn^f;v-iH--f^7 [4, 5-c] ^yyy 

(47) 6-7 5^-1- [2- (4-t°-^y> ? ^) rc^VU] -2- (2-tfny/V) 
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-4-MJ7;utn^f/i/-iH-^f^7 [4, 5-c] ^/!Jy 

(48) [2- (4-fc°^y i?Ao) -2- (2-^T>/y 
/V) - 4 - >y 7;^n ^ f 1 H-f ^ [4, 5-c] 3V y >- 

(49) 2- (2-lH-^^yy;U) -6-^^/1—1- [2- (4-fc°^y^ 
/u) zc^/v] -4-Ml7;^n^f;V-lH-^f^/ [4, 5-c] ^/ y 

(50) 2- (2-^y7P) -6-^^-1- [2- (4-t°-^y vvU) cc^/u] 
-4-H7/VtP^f;U-lH-^^/ [4, 5-c] ^r/yy 

(51) 6-^/V-l- [2- ^cfvi/| -2- (2-^==/>) 

-4- hy 7/vtn^f;v-iH-^ [4, 5-c] ^yyy 

(52) 2-V^n^^/V-6-^^/V-l- [2- ( 4 - y vVv) ai^yi/] 

-4- hy 7/vto^f;i/-iH- f [4, 5- c ] ^/y> 

(53) 2-v'^n~^>/U-6-^5vl'-l- [2- ( 4 - fc°^ y j^/v] 
-4- hV 7;Pto^f;v-lH- [4, 5-c]^/y^ 

(54) 7-p< h=3f^- 2 1 - [2- ^9vV] -4 
-hy7/Utn^f;V-lH-^^y [4, 5-c] ^/y^ 

(55) 2-7^-/1^-1- [2— (4-tViJ^) jc^vI/] -4, 7-^MJ7 
;^n^f^-iH-^f^/ [4, 5-c] 

(56) 7-^PP-2-7i=;V-l - [2- (1 -f^v^V) ai^yU] -4 

-hy7;i/tP^f;u-lH-^f^y [4, 5-c} vi/ 

(57) 1 - [2- ( 1 - fcV^ S?=yu) ^5^] -2- (2-tfny 
/V) -4- b^/l'tn^f/l'-lH — T^yy [4, 5-c] ^/U^ 

(58) 1—9x1X1- 1- [2- (1-^7^—^) ^-^] -2- (2-f7/ 
y/l.) -4-h!J7;Vtn^f;V-lH-^^/ [4, 5-c] 

(59) 7-^on-2- -1- [2- (l-t'^7^ 
-/U) zc^/u] -4-H7;I/tn^f;i/-lH-^5^ [4, 5-c] * J 

y v 
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(60) 7-^nxJ-2- (2-7U;V) -1- [ 2 - (1- fc"^ 
-4- hV 7;^D^f;V-lH-^ fS*V [4, 5-c] 3V y V 

(61) - [2- ( 1 - fcV<7 v^A) rc^yi/] -2- (2-^c- 
, V ) -4-Hj7^tn^f;l/-lH-^^y [4, 5-c] 3V y ^ 

(62) 1 -■?X2X2-2-*y?X2'<v?-)V-\ - [2- ( 1 - h'^v 
-4-fy7/^n^f;i/-lH — [4, 5-c] 

(63) 7 - i> p u - 2 - P^vvV- 1 - [ 2 - ( 1 - i?=:/U) ^)V\ 

-4- hu 7yw^-n^^;v-iH— 5 *V [4, 5-c] *-/yy 

(64) 2-7x->- 1 - [2- (l-tXyi;-;V) J^/W] - 
4- MJ7Mn^f;V-lH- f ^/ [4, 5-c] =^7 y ^ 

(65) 7-7;V$rx2- l - [2- ( 1 - \f^=7 it—fr) ^5vU] -2- (2-fc°P 
J)/U) -4-F!)7/^n^f/V-lH — f^V [4, 5-c] ^7 y > 

(66) 7-^^a-l- [2- (1 -f^v^/V) ^5VW] -2- (2-^T 
yy/V) -4-hy7^ta^f;V-lH — f 5 [4, 5 - c ] y >- 

(67) 7-7^n-2- (2-1H — f^/U^) -1- [2- (l-t°-<7 
i^/v) zc^/u] -4-M)7;^p^f;i/-lH-^f5fy [4, 5-c] ^ 

(68) 7-7/W^-n-2- (2-^y^) -1- [2- ( 1 - \f^-y V—JV) 
>V\ -4- hy 7;^n^f;v-lH- f 5 *V [4, 5-c] y > 

(69) 7-7^n-l- [2- (1 -£V<^=./UO ^5vV] -2- (2-^ni 
^A') -4-M)7;^n^f;V-iH-^^/ [4, 5-c] ^!)y 

(70) 2-1/^7 u^yf-jV- 7-7MP- 1 - [2- ( 1 - ;W) 
A] -4- by 7;^n^f;U- 1H— f 5^/ [4, 5-c] 3V y 

(71) 2-\/$ X2^$rl/)V-7 -7 )\,-%X2 - \ - [2- ( 1 — t°-^y v 5 — /W) 
A] -4- hy 7^0^^- 1H- f [4, 5-c] *yyy 

(72) 7- 7^-2-7 « A- 1- [2- (l-t^7-7-;V) ^)V\ -4 

-hy7;vtn^f^-iH--f^7 [4, 5-c] ^y^y 
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(73) 7-^/1—1- [2- (1-^7^=/^) =cf-A^l -2- (2-fny 
/U) -4- h y 77V^-D^^l/- 1 T 5 [4, 5-c] =¥/y^ 

(74) 7-^/1—1- [2- (1 - tf^v^/V) rc^] - 2- 

y/V) -4-fy7/^n^f;l/-lH--f^/ [4, 5-c] 3V y ^ 

(75) 2- (2-lH-^^^^y/l-) -7-^/1—1- [2- (l-b^v 5 
-^) =^/V] -4- M :7/M-n^/l— 1 H--f [4, 5-c] ^7 

y > 

(76) 2- (2-7^/V) -7-^/1—1- [2- (l -K'^yit-zU) ^>V] 

- 4 - h Jl ^ f ;t^- 1 f ^ [4, 5-c] 

(77) 7-^ 5vl— 1 - [2- (1-^7-^) ^/V] - 2- (2-^m- 
/I/) - 4 - h i) n ^ f ;!/- 1 H-^ [4, 5-c] ^/DV 

(78) 2-i^ a^^5vl— 7 -^5vl— 1 - [2- ( 1 - fc'^y i?=/V) rc^vi/J 
-4-hy7/^c^f/l/-lH — r 5 *V [4, 5-c] 3vyv 

(79) 2-v-^n — ^vvl— 7-^/1— 1- [2- ( 1 - ^-/V) 3^/V] 

-4-M)7/vto^f^-iH — r [4, 5-c] ^/y^ 

(80) 6-^^-2-71= /I— 1 - [2- ( 1 - fcV<y ^)V\ -4 

- MJ 7/WtB^f;V-lH-^^/ [4, 5-c] =Sr7!)> 

(81) 6-^/1—1- [2- ( 1 - fcV«7 S>=/lO ^/U] -2- (2 -fay 
/V) -4- hy 7/V;t-np<5vV-lH--f 5:^V [4, 5-c] ^yy^ 

(82) 6-^/1—1- [2- (l-fcVS?S?=i/U) ^5^/V] -2- (2-^7^ 
y;V) -4-h!)7;^n^f;l/-lH — f 5; [4, 5-c] #7!)^ 

(83) 2- (2-1H — f^Vy/W -6-^/1—1- [2- (l-kX^y 

-4-by7;^n^f;i/-lH — f 5: V^/ [4, 5-c] =^7 

y^ 

(84) 2- (2-^y/l-) 1- [2- (l-t°^7^/V) ^5VV] 

-4- h y 7;^o^ fvu- ih— r [4, 5-c] =^/y> 

(85) 6-^/1—1- [2- (1 - fcVy^'/U) jc^-zu] -2- (2-^= 
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A,) -4- h V ytvirn^^tv- 1H—4 [4, 5-c]df-/y> 

(86) 2 - *sir v^y^/u- 6 - ^ 1 - [ 2 - ( 1 - ^^/v] 

-4-^)7;^^^-^-^^/ [4, 5-c] ^yyy 

(87) 2 - o ^^rv'/V- 6 - ^ 1 - [ 2 - ( 1 - 
- 4 - b y ^ f 1 H-^f 5 [4, 5-c] 

(88) 7-^nn-l- [2- ( 2 -^-/Vtfc y z^f-iv] - 2-7i-;V- 4 
-MJ7;UtP^f^-lH-^$^ [4, 5-c] ^7!)^ 

(89) 7-^on-l- [2- ( 2 -^/P/fc ]} ^)V\ -2- (2-fc°oy 
)V) -4- MJ 7;vtn^f^-lH-^^y [4, 5-c] ^yyy 

(90) 7-^ on- 1- [2- (2-^/WJn!) 3i^/W] -2- 

!)/V) -4-h!J7A'tP^f^-lH — f 5 ^ [4, 5-c] ^f/!)7 

(91) 7-^ on- 2- (2-lH-^^/y;V) -1- [2- (2-^/V*y 
^v) ^/u] -4- hi) 7;vta^f/V-lH-^^y [4, 5-c] ^r/ 

y ^ 

(92) 7-^na-2 - (2-7!) /V) -1- [2 - (2 -^fr/V/fr y -/u) ac^/i/] 

-4- m; 7;wtn^f;v-iH- f [4, 5-c] ^yyy 

(93) 7-^oo-l- [2- (2-^E-7V/^y^/U) -2- (2-5^- 
/V) -4-MJ7/Wta^f/V-lH-f5^ [4, 5-c] 3V i) ^ 

(94) 7-^PP-2-^P^7f/l'-l- [2- (2-^e/V^y n/V) jc^/v] 

-4- hy 7/^p^f^-iH- f [4, 5-c] ^;yy 

(95) 7 - ^ o o - 2 1 - [2 - ( 2 — y =/U) 3i^/V] 

-4-hy7/^p^f/v-iH-^^y [4, 5-c] 3vyy 

(96) 1 - [2- (2-^E7U#y ~/V) ^/V] - 2-7^— /V- 

4-M)7/^n^f^-iH-^f^y [4, 5-c] ^yyy 

(97) 7-37/M-n- 1 - [2- (2-^y^/l/) a^A"] -2- (2-t°o 

y/v) -4-fy7/i'tpyf;u-iH — rs^y [4, 5-c] ^yyy 

(98) 7-7/^0-1- [2- ( 2 —=e/V:fc y rc^/U] -2- (2-^T 
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y y /v) - 4 - h y ^ ^/u- 1 h — r u , 5 - c 3 *j y v 

(99) 7-7/V^n-2- -1- [2- 

y-/u) ^5vb] -4-^)7/^0^^-^ — f5;^V [4, 5-c] ^ 

(100) 7-7/M-0-2- (2-7y/V) -1- [2- (2-^*!)^) oc^ 
/U ] - 4 - ]> y ^/^n ^/p- l 5^/ [4, 5-c] ^;!)y 

(101) 7-7/1^-0-1- [2- (2-^r/V7fcy-/W) ai^/v] -2- (2-^~=r. 
-4-Mi7;^P^f^-lH-^^y [4, 5-c] 3V y ^ 

(102) 2-i/7 P^y^/l'- 1 - [2 - ( 2 y ^/V) :x=F- 
>V\ - 4 - h !) 7/Vto ^ f^- 1 H-^ ^ [4, 5-c] 

(103) 2-^^0^^^/1^-7-7^13-1- [2- (2-^r/l-*y ~/U) ^ 
/V] - 4 - f!) 7/Ptn / f ;u- 1 H-f $ [4, 5-c] 

(104) 7-^^/V- 1 - [2— (2-^/V*y-/V) -2-7^-/W-4 
- h y 7;^P^f;V-lH-^^y [4, 5-c] ^f/!)> 

(105) 7-^^-1- [2- (2-^/V/^y-/V) -2 - (2-t°ny 
,v) -4-hy7;^a^f;wiH-^^y [4, 5-c] 

(106) 7-^ f-/V- 1 - [ 2 - (2 -^/Wfr y ~/l^) J^^/V] - 2 - (2-f7/ 
y,W) -4- hy 7/^O^^V- ih— r 5:^V [4, 5-c] 

(107) 2- (2- lH-^f -7-^5vl—l- [2- (2-^*y 
n/v) ^5^/V] -4-Ml7^tn^f;V-lH--f [4, 5-c] *J 

y ^ 

(108) 2 - ( 2 -7 y /V) - 7 ^/V- 1 - [ 2 - ( 2 -^/W* y =/V) 3^/V] 
-4-hy7;^n^f;v-lH-f^)/ [4, 5-c] ^yyy 

(109) 7-^^-1- [2- (2-^/W1n y -/U) m^yu] - 2- (2-^~ 

zb) -4- h y 7/M-n^fvu-iH— < [4, 5-c] y ^ 

(110) 2-i/^n'<yf^-7-^f;l'- 1 - [2- (2-^/V^y =/V) ^5vU] 

-4-hy7Ma^f;wiH-f^v [4, 5-c] ^yyy 
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(111) 2 — n^*c-y/u- 7 1 - [2- (2-^e/v^y ^5Vv] 
- 4 - M) ^ f /V- 1 H--f 5 [4, 5-c] */})y 

(112) 6-^^-1- [2- (2-^e/v^y =./V) - 2-7i-;l/- 4 
-H7/vtn^f;v-lHW^)' [4, 5-c] ^7!)>- 

(113) 6 5^- 1 - [ 2 - (2 -^/V-tfc y ^/V) ^/V] - 2- ( 2 - fc°n y 
,U) -4-Ml7/l/t^^-lH-^;^ [4, 5-c] ^/y^ 

(114) [2- (2-^e/i^y ~/v) ^5vv] -2 - (2-f7^ 

y/w) -4- hy7/^P^f;v-iH-f^y' [4, 5-c] ^/y^ 

(115) 2- -6-^^-1 - [2- (2-^/^y 
^^/w] — 4 — h y ~7)Virn ^ f-;v— l H — f [4, 5-c] *J 

y ^ 

(116) 2- (2-7!)^) -6-^^/V-l- [2- (2-^/V^y^) ^/V] 
-4- hy y/V^-a^^-lH— f [4, 5-c] ^/yy 

(117) 6 1 - [ 2 - (2 -^/Vtfc y ~/V) cr^vv] - 2 - ( 2 -<?^=l 
_4_].ij 7/l ,^- n ^^_ 1H _^5^>/ [ 4> 5- c ] ^yy^- 

(118) 2 -v-^ P'O'^Vl— 6 -pt^Vl'- 1 - [2 - (2 - ^E-/^ y ~/V) J^/V] 

-4-MJ7;^p^f^-iH-f^y [4, 5-c] 3vyy 

(119) 2 - v-^ n^-wv- 6 - y 1 - [ 2 - ( 2 y =/!/) ^/V] 

-4- h y 1 H-^r [4, 5-c] ^yyy 

(120) 4 - i/^ a -fu tVV- 2 - 7 ^ 1 - [ 2 - ( 4 - tf^< JJ $W a^/U] 
-lH-^^Y [4, 5-c] ^r/!)> 

(121) 4 - */9 n/n t';V- 1 - [ 2 - ( 4 - t?^ y ^fvV] - 2 - ( 2 - 
t°ny/V) -lH-f^V [4, 5-c] ^r7!)y 

(122) 2, 4 3i =•/!/- 1- [2- ( 4 - tf ^< y vvV) ^/V] -1H — f $ 

*v [4, 5-c] y ^ 

(123) 4 - 7 i 1 - [2- ( 4 - fcV< y vVV) afvV] -2 - (2-lfPU 
/V) -lH-^5^/ [4, 5-c] 3Vy^ 
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(124) 4- (2-7 U/U) -2-7i^-l- [2- 3^/l/J 

-ih-^^/ [4, 5-c] 

(125) 2-7i-;V- 1 - [2- -4- (2-^3:- 
7U) -1H- f$^/ [4, 5-c] 

(126) 4-^7V- 2 -7^=^-1- [2- ( 4 - fc°-< y S*/U) ^>V\ - 1H 

[4, 5-c] 

(127) 4-;* /U#7b-2-7;n-/V-l- [2- ( 4 - fcV< y vvv) oi^/V] - 
lH-^f^/ [4, 5-c] =3r/!)y 

(128) 2-7^/1— 1 -[2-(4-f-<y V>V)^)V\- 1 H — 4 $ 4 , 
5-c] dryy^-4-*;V^V^ 

(129) 2 - 7 ^ -/V- 1 - [ 2 - ( 4 - y ^fvV] - 1 H — f 5 4 , 

5-c] 3v y .K 

(130) 2-7;c=A— 1 - [2- (1-^7'^) 3^/V] -4-MJ7/Vt 
0^f/V-lH->f^/ [4, 5-c]^yy^ 

(131) 1- [2- (l-tV7^) ^^VU] - 2- (2-fc°ny/V) -4-h 
U7;Vi-D^^-lH-^^/ [4, 5-c]^yy^ 

(132) 2-7x-/V- 1 - [2- (3-t 0 -<y vvV) 3ifv]/| - 4- h y 7/^n 

^f^-iH-^f^/ [4, 5-c] 

(133) i - [ 2 - ( 3 - y >w) ^/i/j - 2- (2-t'ny/v) - 4 - b y 

7;UtP^f^- 1H — f [4, 5-c] =3f/y^ 

(134) 1- [2- (2-^e/V^y -/V) ac^/U] - 2-7x^-4- h])7/^ 
P^f^-1H — I^TV [4, 5-c]dr/y^ 

(135) 1- [2- ( 2 — t/Hfr y aifvV] -2 - (2-fny/W) - 4- h 
y7yVtn^f/v-lH-^f^7 [4, 5-c] 

(136) 2 -3: h ^ i// *f-)V- 1 - [ 2 - (2 y -/V) - 4 - 
hy7/^n^f;U-lH-{^/ [4, 5-c] ^y!)7 

(137) 1- [2- (8-Tiflf^^n [3. 2. 1 ] it 9 * V- 3 M ^fvV] 
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- 2 - 7 x=;I/- 4 - MI 7;^n ^ f ;V- 1 H-^ 5 [4, 5-c] *J 

(138) 1 - [2- [3. 2. 1 ] ? Is- 3 — f /V) 
-2- (2-t°ny^) - 4 - h y ^ f 1 H-^f $ [4, 5- 
c] 

(139) 1- (2-T^/^^/V) -2-7i^-4-MJ7;V^d^^-1H 

5^7 [4, 5-c] 

(140) 1 - ( 2 -T 5 7 ^5vl7) - 2 - ( 2 - fa y /V) - 4 - b V 7;V^-o 7 ^ 
/V-lH-'f^y [4, 5-c] ^7y^ 

(141) 1 - (2-^f/V7 5/xf;l,) -2-7^-^-4- h y 7/1^*7^ 
;V-lH-^^f/ [4, 5-c] 3V'J^ 

(142) 1 - ( 2 - v>7 ^ 7 a^/U) - 2 - ( 2 - t°n y /V) - 4 - h y 7/1^ 
tP^f;V-lH-^>^/ [4, 5-c] =^7y^ 

(143) 2 -7x=;i/- 1 - [2- (3-k°n y v^/iT) ^5vi7J -4 - h y 7/V^" 
D^f/l'-lH — f5*V[4, 5-c]=^7y^ 

(144) 1 - [ 2 - (3 -71f ^v ? -/V') J^/U] - 2- (2-t°ny^) - 4 - h 
y7;^n^f;i/-lH-f ^7 [4, 5-c] ^7 y ^ 

(145) 6, 7, 8, 9-rh7t Ko-2-7x=;V-l - [2 - (4-tViji; 
)V) ^jV\ -4-M)7/^o/f;l/-lH-^^/ [4, 5-c] ^7 y 

(146) 6, 7-7tKo-2-7x=;v-l- [2- ( 4 - y v>/i7) ^^/V] 
-4-Mi7^to^f;V-lH — f 5^*7* [5, 4-d] [b] 

t°y v 5 ^ 

(147) 6, 7-i7t Kn-l- [2- ( 4 - t°^< y >Vw) - 2- (2-t° 
nU;v) -4-M)7;vtD^f;u-lH-^?^ [5, 4-d] i/fvO 

? [b] t-yv 5 ^ 

(148) 6, 7-^tFo-l- [2- (4-kVyi?;U) ^5vl7] - 2- (2-f^ 
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r^/VM - 4 - f y ^ 1 H-^ ^ [5, 4-d] i/t u^ 

y? [b] t°Vi?y 

(149)6, 7--^t Kn-2- ( 2 - 1 H— f 5 ?V ]) JV) -1- [2- (4-t° 
^^^v) ^/Kl -4-H7;^n^f^-lH-^^/ [5, 4-d] 



(150) 2- (2-7y/V) -6, 7-S?fc Kn-1- [2- ( 4 - fc°-< y vvV) m 
^yV] -4-F!;7^D^f/V-lH-^^/ [5, 4-d] i/fn^y? 

[b] t'y^y 

(151) 6, 7-^tKn-l- [2- (4-t°-<y^) ^^] - 2- (2-^ 

- 4 - M) 7;^p ^ f /i^- 1 f 5 yy* [5, 4-d] y^n^y 

? [b] k°y^^ 

(152) 2 n^y^/V- 6, 7-i?t Kp-1- [2- (4-^P v?/V) x 
^/U] -4- h y 7^tP^f^- [5, 4-d] -yfu^y*? 

[b] tfy^y 

(153) , 7-^tKo-l- [2- ( 4 - fc^ y 

5vu] -4- h y 7;^o^f^-lH-^^y [5, 4-d] S^P^y* 

[b] t-y^y 

(154) 2 - 7x^/1/- 1 - [ 2 - ( 4 - y - 4 - h V 7 jVUrn 

^f/v-iH-^f^y/ [5, 4-d] [3, 2-b] t°y^> 

(155) 2-y - [2- (4-t°^y ^/v] -4-M)7;i/tn 
^f/l^-lH-'f^/ [4, 5-c] [1, 5] -fv^VVy 

(156) 2 --y^~/U- 1 - ( 4 - t°^< y - 4- h V ^ 9^vV- 1 H- 

[4, 5-c] 3V y V 

(157) 2 - 7 ^-/V- 1 - [ 3 - ( 4 - y *y;V) y°n tVv] - 4 - h ]) 7 frJr 

o^f;i/-iH-^^/ [4, 5-c] ^s-yyy 

(158) 1- [2- (n-7W-;;) :*-5vV] -4-^f;U-2-7x-;l'-lH 

— < [4, 5-c] ^yyy 
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(159) 1- [2- Hy^VT^y) -4-^f^-2-7x=;l/-lH 

->rs*V [ 4 , 5-c]^y!)y 

(160) 4 2-7x=;V- 1 - [2- ( hV ~7 f->VT % J ) ^ 
/W] -1H-^^V [4, 5-c] 3Vy^ 

(161) -<^/V N- [2- (4-^f;V-2-7x=/l/-lH-^5^7 [4, 

5-c] ^yy^-i-^r^) #/w^-h 

(162) N- [2- (4-^f/U-2-7x^-lHW 5 [4, 5-c] 

(163) N-^^/V-N'-[2-(4-^^- 2-7x^-lH- f ^y*[4, 

5-c] *y V>-i-4s^) j-JtVut 

(164) N- [2- (4-^^-2-7^=7V-lH— f $ *V [4, 5-c] ^ 
J ]) V- 1 -4^) ^^VV] *?ls^/Vfcl/T^Y 

(165) N- [2- (4-*i~;V-2--7^-jV- 1H-^ 5^ [4, 5 - c ] ^ 
7 !)y-l-/f;V) n:5vV] p - h^=c-yxjl>iis^T K 

(166) 1- (2-^T^^/^-^yV) -4-^f;U-2-7x^-lH-^-;y 

^ [4, 5-c] ^r/yy 

(167) 2 -^f/U7 5 7-N- [2- (2-7^/1—4- MJ7/Vtn^f^- 
lH-f^/ [4, 5-c] ^!Jy-l — <;v) ^;v\ T^YT^Y 

(168) 2 — y f-?VT $ / — N — [2- [2- (2-t°niJ;U) - 4-MJ7;^p 
^f^-lH- f [4, 5-c] y^-l-^/U] T-fe NT 
5 K 

(169) 2 - ^W^y-N- [2 - (2-7ai-;i— 4- h y 7;vtn^f;l' 
-1H-^^V [4, 5-c] *y V>-1-4M ^)V\ TirhX^K 

(170) 2-^y^-/VT^y-N- [2- [2- (2-t'ny/V) -4 - hy 37 /l^" 
n^f/V-lH — fS^V [4, 5-c] =¥/ y ^-l-^/u] ^-^/V] T± h 
75 K 

(171) 2 -757-N- [2- (2-7^-;l.-4- h y 7/^nyf;U-lH- 
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^^[4, 5-c] ^yyi/-l-/f/l/) xf/i,] 7tF7^K 

(172) 2 -7 5 7 -N- [2- [2- (2-tfnJ);V) - 4 - by ^ 5vV 
-ih-^^y [4, 5-c] .=3fy y ^-l—^kl 7ir b7 5 K 

(173) 1 -7ir9vl'-4 - [2- (2-7^— ;V- 4- b y 

— r^^v [4, 5-c] ^^] t^y^ 

(174) 1 - [ 2 - (1 -^y^- 4 - y vVv) :*77V] - 2 - 7 3i ~>V- 4 
-M)7;i'tn^f^-iH-^5^/ [4, 5-c] ^yyy 

(175) 7-^nn-2- (2-fc Ko 3^:7 :n^/V) -1- [2- (4-fc°^y v> 
,]/) ^fVU] -4-by7;^P/f/V-lH-^^y [4, 5-c] ^/y 

(176) 7-^ nn- 2- (2-^ b ^>:7 ^~/U) -1- [2- (4-t°-<y vvV) 
a^/lo] -4- b y 7/U*c^f;WlH-{^7 [4, 5-c] ^7!Jy 

(177) 7-^nn-2- (3-t Kn^i/7x-;V) -1- [2- (4-fc°^y 5? 

,V) rc^v] -4- h y ^yw^-D y ^vu- 1 h--t ^ c 4 , 5 - c ] y y 

(178) 7-^ no- 2- (3-^ b 3^:7 3L=/l/) -1- [2- (4-tvy^u) 
ovf-At] -4-MJ7;^n^f^-lH-^^/ [4, 5-c] ^yy^ 

(179) 7-^na-2 - (4-t Kn^>7i=^) -1- [2- (4-t°^<y v> 

)V) -4- h y lH-y [4, 5-c] ^yy 

>- 

(180) 7-ynn-2-(4-y h^->7^-/V) - 1 - [2 - ( 4 - t°-< y vvV) 
^9vW] -4 - b y 7;l/tP^f;U-lH-^f^/ [4, 5- c] y > 

(181) 2- (2-t Kp^-^7x=/V) - 7 -y 1 - [2- (4-fcT^y V 
)V) =cf-/i^ -4-MJ7;VtP^fyi/-lH-^f^/ [4, 5-c] ^/y 

(182) 2- (2-^ b^v^a^/W) -7-^5vV-l- [2- (4-t°^y^/V) 
jcTtV] -4- b y 7/V^n^f^-lH-^^y [4, 5-c] */y^ 
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(183) 2- (3-fc KnJfi/7x->) -7-^^-1- [2- (4 — fcV<"!7S? 
;V) -4 - h y 1 * [4, 5-c] ^7 Jj 

(184) 2 - (3-^ Y^ri/y ^~/V) -7-^A—l- [2- ( 4 - 1"^ y 

-4- hyy^tD^f/u-iH--^^/ [4, 5-c] y^ 

(185) 2- (4-fc Kndri/7i=;i/) - 7 1 - [2- (4-fc°^<y^ 
)V) ^f-jW] -4- h y 7;vtn^f;v- 1 [4, 5-c] 3V y 

(186) 2- (4-^ h^>:7^=/V) - 7-^ f-)V- 1 - [2- ( 4 - y x^/V) 
cn^-/v] -4- b y 7;^n^f;V- 1H— f %#^S [4, 5-c] 

#3S9§©firfBHK!5*; (i) jkxf (ii) "T?^$^53K»ftiH-^ f syyey 

T©M5i*-fet*3VN-Cfi, -fll^LT. fflE-^ (I) T^£ft5fc^<D0 
ai^^ft&^fEiKL-tV^^ r(D^»|E-^ (II) ^£^5^-6-^?) 

Mii^fe^ms r i fig PTl-efoSo 

*mwik&m<D%-<Dmik%mt vxa, #^^3- 2 0 6 0 7 s-^-^xf* 

fh7^Kny (Tetrahedron) , 5li, 5 8 1 31 (1 9 9 5^) t§f^£ti, 
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(IX) 



/v^/us, x\-im.mm^Lxh^rv-/i'm^v, r 1 , r 3 , k, rua 
y, mt?-*-^, *x?y, y s^y ymzm^x, 

y, N, N-i?^fMM7^ K^(D^W#^Tfe5V^«##^T^c:, o°c 
^^2 o o°c<^-e^-f Si^Ci 9, — U^C (VI) ©^tl^#5ii:^-e 

x@2(c£;^-cte, -$55 (vii) -e^^ixST? yb~m& (vi) ©te-B-tii: 

-$£5£ (VIII) (Dtt&m*%Z>Z.b&X'%Z> a 
XH3 kijol^Tte, — AS£5S (VIII) cDft^£S^J3v^;ft5^;^£x 

34WTtt, — iKst (ix) ©ffrg*«r2fc©—«S; (xi) , (xn) , (xm) 

Xfi (XIV) : 
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R*C (OR) 3 (XI) 

R'COX (XII) 

(R'CO) 2 0 (XIII). 

R'CQ 2 H (XIV) 



0£>K RttffifcT^A^ESrasU XliAD^yfftSL, R^KrJfetPI* 

ffit?^Jt&-f5iifcj;t) N (X) ©<fb-6^&#3 3. 

XS4ti:^t?5SU©*-«fei: bt, X@5^joV^~^ (IX) <Dft&m*fc<D 
(XV) : 

R'CHO (XV) 
T^£;ft5^1^«^ 2, 3-^no-5, 6-^77-1, 4— <^ 

*^i^^©lr©II^ £ LTtt, #M0g6 0- 1 2 3 4 8 8^#}C 

m^ZtiX^ttmKZ. %&i<D--m&. (xvi) : 




(XVI) 



(5£t\ R 1 , R 3 , k, &tfASSteffi^ l^il £*-fo ) 
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R 3 T^£;ft5tt&X&:f L-Ct>£^T$yg s XfiR 3 "C 

^£ti5m&m*#hTh£^mm^mm&mmmz$5^xmmir5 (ch 2 ) k 

^ £ K X !9, ^©-^ (XVII) : 




(xvn) 



(^f, r 1 , r 3 , k, &iiAmtM%ibmMmzmir Q ) 

^x\ (xvn) <Dik&m&, *sry hy^f/^7^i*(^ i, 8 

-v^Tif tfS/^P [5. 4. 0] - 7 - !7 ^tH? Vtf>#£l^ N, N-v 5 ^^ 
*/VAT3;K, rh7t KP77^, 1, 4-^^-9-^, 1, 

£j&-f-5::<bf;LJ:^ R 2 ^^rySTfe5tufE-^ (I) ofc&n&zzt 

OR 7 ^^Jg^^cS#^xbi^fci^3is^^ffiv^T s ^-(DM^fei^^^-r 
Si^-ets&o— jks; (xvni) : 
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R 3 (CH 2 )k 



R 




N 



,N 



CI 



(situ r 1 , r 3 , k, RxfAm*m&kmmM*%i-to ) 

N, N-^^f;^M7^ K, fvwvv*^^ K, x hyt: K077 
Mo^aSniifcJ:!), R 2 ^M/^7°hS-efc-5tuiE-^ (1) © 

i*i/T;mx'$>5tm-tB&. (1) (Dfc&m*, mm, #Mbdc*B&. 

y 7/^n7t ^g*? ©^«^ 4r * 1- § fc-a* x x » r 3 # &-tffinis&.mmm 
mmz&^x&mtz (ch 2 ) k m^^L^mmm^±^r/^ j ^ ^m, 

R 3 M^$^cT5y^X«R 3 ^«1-5 (CH 2 ) k St^L^V^ 
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Wc^^-^y, 1, 2— S^onac*^, l, > * y — /V, 31 

mm, mt&mmwi^/mm, mm, *fb**», 

mmn&(DWix\ h 2 0 op a ©Tk^fEt??? 5 r. t &x*% s„ 

#$ft^7 5/as^&5te£-fc x 3UiR 3 «gH-5 (ch 2 ) k SiO£-a*L&v^ 

-t-ST^^X-e&S-fb^b^ XteR 3 imi£-fZ> (CH 2 ) k 3£fc^LJ&v^3{fJS 

KJtSttN, N-^WM7$K, &'ik*?'l'>, fh7tKB77y, 
h/i-o^, t°yv?^, =ho^yt>, 1, l, 

*©*«t©#£TXtt##feT* h y ^ ^, y !7 3«^©^s©# 
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m-fZ (CH 2 ) k S^•a-b^v^S»Jg^-±^T/^^/^S3?:«-<^v ^ /^X^^ 

h y ni^T ^ ^, J%Wl$ y £ A#<^X©#£TXtt=£#£T £ x 0 °Cfr t> 2 
0 0 o C<Dmx*Rfo£^Z>Z.b\z.£<9 ^ (I) ^ R^TA-^v^/v 

fls£"*, £>3V^R 3 ;»;|g1-;5 (CH 2 ) k ll^L/i^l»t7;V3if 

-S-fcx fc5WiR 3 ^PgH-5 (CH 2 ) k »C^b^V^*Jl^±^n^VT 

-efeS-fb^^Tx ^y^/VT^y, ^f;>7^, ^yi?;W7$y#©#i75 
^^ffiVNT, ^*V — A, N, N-^fMA'AT? K, ^b 

R£1-5££K:.fc!K tfrffi-^ (I) ^ R 3 ^*1-T^yS±{CT$7T^dr 
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m^mm^mm&K&^xmmTz (ch 2 ) h m^^-L^mmw^±^r 

t^t?#^) 0 fo5V^i x WU^IK, N, N-^5VV*A- 




(XXIV) 



X^6{J:*3V^rti, — (XIX) ©^«lS:=hn^^^Srffiv^ N N, N- 
i/y T 5 K, i?* ^vi/* /v* 3f K, 7F7tFP77V, h /lot ^ 
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<fc !9 % -HB&. (XX) <Dfc&®*mZ> r i -So 
XS7{n*5VNTW:, — jR5t (XX) Oft&tot* lk<D-®& (XXV) Xtt (XXVI) : 
R'COX (XXV) 
(R 7 CO) 2 0 (XXVI) 
R 7 ^.t;xW^i:l^#a^1-„ ) 

te^#£T. Ift^l/y, 1, n, N-i?^f/i/*^A 

^ (xxi) ©ft^^#5;^^tt5„ 
xe7©»jo^ifefc tt, fto-jKS: (XXVII) : 

R 7 C0 2 H (XXVII) 

i (XXI) ©te£4fr«:#5;:i:#T?t5. 

(xxi) ©^#>©M^sij©^^i b-Ctt, xgsicfcVNX, 
(xxii) -e^^tLS^^^, — ^ (xxv) , (xxvi) fcsv^i (xxvn) -e^ 
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2 o 0 t C©WT?S^$*T#Pj^-5-^ (xxiii) T^&ftS-fb^Sr, isfii 
T, (XXIV) xmiOXttl 1 K *3 

©#£T> 0 0 C^fe^©^M^(DK-e^-t-5^<^{-cfc^9^ -JM (XXI) © 

xsi 2K:33VN-crix— jtts:(xn) ©fb«e*&, 4-^w?>' t°y 

$£©:&3£©#£ET\ N, N-^fMM7 5K, fh7tKB77^, T-fc 
Jt£5£ (V) ©MS:#5i^t#5, 

(vii) , (xvi) , (xviii) ~ (xxiv) x^Ztizik-B-mn, -M&%Hk&mx*h 

50 fllxJ^ Journal of Medicinal Chemistry, 4 0i, 1 7 7 91 (1 9 9 7 
¥) , tr%J)Sl" 77- -^fa— x-f J&A' • ^yf-y (Chemical Pharmaceutical 
Bulletin) , 2 4^, 4 3 11 (1 9 7 6^) , (Synthesis) , 5 0 

51 (1 9 8 0^) , if* £?ir— 7VV • ^ • y * • <7" $ * h y - (The 
Journal of Organic Chemistry) , 5 0|, 1 2 4 61 (1 9 8 5^) , -7t" 
i-A* • ' ^7- n 1M ? V y ? -7-57 Mi- (Journal of Heterocyclic 
Chemistry) , 2 1|, 1 3 4 51 (1 9 8 4^) «KB*$*lXl8 9 N 
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M^^LtiiffltfcSo h#^^»«£ urn, mz-tt, 

•7*m, t;^^ K-^, #3§ffiMSE, ^xUrvf^, #3H44fc 

MfB-« ( i ) x»± (n)"-e**^s*f«ft 1 h — < 5: y>/t°y ^yft^ N 
So «*.rf % gp^ixtf^jHKiifeo-cti, ms^j out, d— h 
^7k-nfc^m, mMM^^m, *A<i-v*v$m , =-tw^*ii (t 
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mm (Mil*, ±m±m^, -fn^u^^v^-^m) , phiw m 
j»m, Mittti^mjM^ m&7±v>, ^?ndt~ ; v, yy±y 

m*.t£, IflA©!^, -UmtLX, gPS4l?0. l-lOOOmgg^ 

%$<Dmmte^h^tl1k(D1e;%z%ig:1'o Ph : :7^~/Vg, Boc : tert-:/ b ^ 
%/VT$=.;vm, Me : * Et : ^5vt^ 0 

2' -^na-2-^hnTth7x/y 
7-^nn-2H-3, 1 -^is-SttWls- 2 , 4-lH-^14. 
4 gO^W^i^Kl 2 0 ml mM^ ] J $1*2 0. 1 g&tK-h 

n^yi5. 7 ml ^P^T 4 0 °CT' 2 4 Lfc 0 hn^ 

^^8ml ^iS^PUTjE{C4 0t:-e2 4M»bfc 0 SJ&fe^£7k*^&i\ 
1 0 %1&m.%l}0Z-X p H 5 i/^/i^~x/V&;frP;lT^t/&*t*U 
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vr^f^-y (1 : 1) &mm&Nkb Iritis DXfAs*? A? W ^77^t 
mmi^tc^ *M y/n kV^-x/Vtfgfe^LT 7 . 0 1 g ©3t*i£il£ii 
wn^^ts?>r y^ntV^-x/VO^^^S^HbT, Ml 3 1~1 3 

5c3i#*Hft C g H 7 C 1 N 2 0 3 
aH-fit C, 44.77; H, 3.29; N, 13.05 
$&ML C, 44.73; H, 3.27; N, 12.99 

##$| 1 (Z^gcM^o ###J 2-4 (D4b&V9&&tc 0 

2' -7^7-4' -7/W^-n-2-^ hart hy^y >■ 

HA 117-118 °C 
55*&*lffl[ C 8 H 7 FN 2 0 3 

SIMt C, 48.49; H, 3.56; N, 14.14 

Mffi C, 48.71; H, 3.68; N, 14.20 

###!J3 

2' -T^y-4' -y^7V-2-= hPT-fe h7^/>- 

HA 9 6 — 9 7 °C 
55*^-« C 9 H 10 N 2 O 3 

III C, 55.67; H, 5.19; N, 14.43 

£Mt C, 55.69; H, 5.04; N, 14.42 
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###14 

Sfc£ 10 0~101°C 

Ttmftmm c 9 h 10 n 2 o 3 

1IMI C, 55.67 ; H, 5.19; N, 14.43 
lit C, 55.67; H, 5.07; N, 14.43 

2' -7^;-2-=bD7th7x;y7. 6 5 g<D Oml^^ 
LTIO. 7 g 0&&£,J|£ft«:#fc o 

NMR b/l' 5 (CDCl 3 )ppm : 5. 96 (2H, s), 7. 36 (1H, t, J=8Hz), 7. 68 (1H, d, J=8 

Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14 (1H, brs) 
I R^-?^ F/V v (KBr)cnf 1 : 1734, 1680 
v**-^ h^m/z : 276(M*) 

##011 6 

2' - (-O^/UT^/) -2-=hc7th7xyy 
2-7:x=7U-4H-3, 1 — <^^^-^r1^^>'-4-^-V5. 7 2g, 
*f 7^4. 96g, - hpy^>2. 1ml v=^^^/U7h ^r-^K 2 9ml 
^-C3^^^Lfe 0 RfcWi%7k*\z&%\ mWl^^ZlJQzLtzL 
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NMR^^ h/W 5 (CDCl 3 )ppm : 6. 00(2H, s), 7. 21 (1H, t, J=7Hz), 

7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 

9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I RX^<? Yfr v (KBr)cm- 1 : 3312, 1692, 1668, 1590, 1306 
TXX^? h^m/z : 284 (If) 
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7 


o 

CF 3 


NMR 6 (CDCI 3 )ppm:2.32(3H,s),5.48(1 H. 

brs),6.81 (1 H,d,J=8Hz),7.35(1 H.dd, J=8,2Hz),7.7 

3(1H,d,J=2Hz) 

IR z/(KBr) cmT 1 :3352 > 1738 

MS m/z:289(M + -1) 


8 


O 

Jl »n 


aSStfe«gS(AcOEtHso-Pr 2 0) 

mp, 152-153°C 

TcXttMHI C 10 H 6 CIF 3 N 2 O 4 
Hlrafil C, 38.67; H, 1.95; N. 9.02 
USSft C, 38.84; H, 1.97; N, 8.98 


9 


0 

Jl M n 
F^^^NHCOCFa 


aatfewttaoso-pr,©) 

mp, 129-130°C 

5E*»«f ffi C 10 H 6 F 4 N 2 0 4 
Strati! C, 40.83; H, 2.06; N f 9.52 
HHIg C, 40.79; H, 2.10; N, 9.58 


10 


0 

Me^^^^NHCOCFa 


Slfe$£il(AcOEtHso-Pr 2 0) 

mp f 161-162°C 

Ttmfttirm C 11 H 9 F 3 N 2 0 4 
Siifil C, 45.53; H, 3.13; N, 9.65 
HS&ffi C, 45.53; H, 3.05; N, 9.77 


11 


0 

y^^NHCOCF 3 
Me 


^fe$Siii(AcOEt-iso-Pr 2 0) 

mp, 131.5-133°C 

TcMtHt C n H 9 F 3 N 2 0 4 
airafil C, 45.53; H. 3.13; N f 9.65 
US® C, 45.55; H, 3.07; N, 9.61 


12 


0 


&Sfi^i§i(AcOEtHsa-Pr 2 0) 

mp, 1 39.5-1 40.5°C 

C 12 H 12 N 2 0 4 
Slrafil C, 58.06; H, 4.87; N. 11.29 
HKffi C, 57.99; H, 4.89; N, 1 1 .32 


13 


O 


*fe^ttS<MeOH) 

mp, 196.5-1 98.5°C(#fl?) 

Tt^^fiffS C 13 H 10 N 2 O s 
Strati C, 56.94; H. 3.68; N, 10J22 
USUI C, 56.95; H, 3.76; N, 10.25 


14 


O 


?lfe^fe$£^(MeOH) 

mp, 176.5-1 77°C(#®) 

7C*M it C l3 H 10 N 2 0 4 S 
91M1 C, 53.79; H, 3.47; N, 9.65 
III C, 53.71; H, 3.55; N, 9.61 



41 
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1 5 

2-=hn-2' - (h57^B7W75;) Tth7x/>10. 5 
gXt*4— ^^vW 5 / try ^V5. 5 7 g^x by t KP77^8 Oml WW 

£30 #mWM Vtc 0 fcJfcM&mz&ZMz., 1 0 %iM.Wt&mz.X p H 1 kuwse 

5 0 g©S£ift£#fc 0 H^^/V^bS^LT, #|fit2 4 5-2 5 4*C© 

t5*^« C 10 H 5 F 3 N 2 O 3 

Hfioit C, 46.53 ; H, 1.95 ; N, 10.85 
^Mt C, 46. 40 ; H, 2. 12 ; N, 10. 95 

1 5 ©*fet1lot ) 16-24 ©fl?S*r&#fc. 
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OH 






R 8 


R 9 


R'° 




16 


Me 


H 


H 


H*ifeiSiSra(EtOH-AcOEt) 

mp, 264-266.5°C(3J^) 

7C^##ffiI C n H 7 F 3 N 2 0 3 I 
HlUt C, 48.54; H, 2.59; N, 1029 
HHfil C. 48.53; H, 2.78; N, 10.39 


17 


H 


CI 


H 


iS-felSIKAcOEt) 
mo 237-249 c C(S-H) 
7C^#fff 0 C 1D H 4 CIF 3 N 2 0 3 

C, 41.05; H, 1.38; N, 9.57 
H^fit C, 40.94; H, 1.46; N, 9.52 


18 


H 


F 


H 


Sfegfe&4fc^(AcOEtHso-Pr 2 0) 
mp, 270-273°C(#fl¥) 
7cf?t##f fit C 10 H 4 F 4 N 2 O 3 

C, 43.49; H, 1 .46; N, 10.14 
Utttt C, 43.61; H, 1.67; N, 10.28 


19 


H 


Me 


H 


&SI*Sfe*S^CAcOEt) 
mp, 222-224°C(#^) 

Sifflfi C, 48.54; H, 2.59; N. 10.29 
USUI C, 48.58; H, 2.61; N, 10.35 


20 


H 


H 


Me 


Stfe$nBa(nHHeptane-iso-Pr 2 0) 

mp, 156-157°C 

TtmMfr fit ChHyFs^O, 
SHafil C, 48.54; H, 2.59; N, 10.29 
USUI C, 48.82; H, 2.76; N, 10.37 
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OH 




##09 


-R 2 




21 


^7 


m Pi 300°C£Ui 

5c^##Hfi C 12 H l0 N 2 O 3 
Sitfil C, 62.60; H, 4.38; N f 12.17 
IS! C, 62.48; H, 4.47; N, 12.14 


22 


-Ph 


/ISSIfeSS(MeOH) 

mp, 300°Cm_h 

TcS^fiffii C 15 H 10 N 2 O 3 
SUfil C. 67.67; H, 3.79; N, 10.52 
USUI C, 67.44; H ? 3.88; N, 10.44 


23 




ft£f£ll(MeOH) 

mp, 300°CKi JL | 

5c*»«Hi C 13 H 8 N 2 0 4 
SfHI C, 60.94; H, 3.15; N, 10.93 
UlSfil C, 61.00; H f 3.29; N, 10.91 


24 




mp, 300°Cfil-h 

Ttmfttiim C 13 H 8 N 2 0 3 S 
MmM C, 57.35; H, 2.96; N, 10.29 
lit C, 57.27; H, 3.13; N f 1023 



WO 01/58900 
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##092 5 

3-=ho-2-MJ y y-/n 2. 6 gS.0^-=¥ 

$/«MtS V > 5 0 ml © jB£Jj&& 10 0tt2 H#KSI# Lfc c ScMRiSM^^* 

12. 6 g <7)-«-fe^ B B H ^#f Co ^ibfffel, Lt> M 1 1 9 ~ 1 2 

o 

TnSf^M C 10 H 4 C 1 F 3 N 2 0 2 

ISHt C, 43.42 ; H, 1.46 ; N, 10.13 

^l&fil C, 43.32;H, 1. 63 ; N, 10.16 

2 5 O^tfot, 2 6 ~ 3 4 0-fb^^#fc 0 
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CI 






R 8 


R 9 


R 10 




26 


Me 


H 


H 


^mfe^S(n-Heptane) 
mp, 1 08.5-1 09.5°C 
7tMfttlT$. C^HeCIFaNA 
Sfwli C, 45.46; H, 2.08; N, 9.64 
Hl&il C, 45.27; H, 2.22; N, 9.52 


27 


H 


CI 


H 


2&1ffe3H"^iii(nHHeptane) 

mp, 91-91.5°C 

5cgt##T ffl C 10 H 3 CI 2 F 3 N 2 0 2 
91nfi C, 38.61; H, 0.97; N f 9.01 
SlSfcll C, 38.85; H, 1.19; N, 9.07 


28 


H 


F 


H 


BfeMfetH^^(n-Heptane) 
mp, 52-53°C 

TcmMffm C 10 H 3 CIF 4 N 2 0 2 
Sfrafil C, 40.77; H, 1.03; N, 9.51 
HSfcfil C, 40.60; H, 1.28; N, 9.55 


29 


H 


Me 


H 


3&ft^ll(n-Heptane) 
mp, 110.5-1 11. 5°C 
TbmfttiiM C^HgCIFsNzOz 
SloH C. 45.46; H, 2.08; N, 9.64 
USUI C, 45.32; H f 2.22; N, 9.60 


30 


H 


H 


Me 


&Sfe£ttfcigi(n-Heptane) 
mp, 128-129°C 
7U^##Ht C„H 6 CIF 3 N 2 0 2 
ill C, 45.46; H, 2.08; N, 9.64 
C. 45.34; H. 2.28; N, 9.63 
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CI 






-R 2 




31 




^■feSilMn-Heptane) 
mp,116-117°C 

^nffllll C, 57.96; H, 3.65; N, 11.27 
SISHi C, 57.94; H, 3.76; N, 11.28 


32 


-Ph 


^•fe^'jXA^^CAcOEt-n-Heptane) 
mp,1 49.5-1 51 °C 
7cJSt##ffiI C 1S H 9 CIN 2 0 2 

HS&fil C. 63.03; H. 3.38; N, 9.81 


33 




2fc*ifelS^(iso-Pr 2 C» 

mp.1 43.5-1 44.5°C 

TC^Mff fit C 13 H 7 CIN 2 0 3 
Sl&li C, 56.85; H, 2.57; N, 10.20 
HS&ffi G. 56.69; H. 2.76; N, 10.11 


34 


^> 


*§&IS.l(iso-Pr 2 C» 

mp,105-107°C 

5n^»*f It C 13 H 7 CIN 2 0 2 S 
SUM C. 53.71; H. 2.43; N. 9.64 
H®lfii C. 53.76; H, 2.61; N, 9.58 
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3 5 

^y-3-^h^io&/V#-/V-8-T1?lfv^n [3. 2. \~\Hr^9V 
- 8 -Xfrtfym tert-^^/V 

-7f trS"* p [3. 2. 1] ^-y^y-3-^;V*>^^n 

0 . 3g©^^; -/V 3 Oral m&K. *#Sfc#T* tert-^fvV 1 3 . 

5g©^; -/v4 omi *tt&»Tu ^?a-e i . 5 mmmwhtco 

LT, SaSlfeSflc 16. 0 g £#fc 0 
NMR^^y h/P 8 (CDCl 3 )ppm : 1. 24(3H, t, J=7. 5Hz) , 1. 47 (9H, s), 
1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 11 (2H, q, J=7. 5Hz) , 
4. 13-4. 37(2H,m) 

1 R*^y Y;V v (liq. ) cm -1 : 1736, 1698 
##09 3 6 

^y-3-fc Yn**/*?-?V-Z-TW*s*xi [3. 2. 

^^y-3-^hdr^/^-/W-8-Tiflf^yn [3. 2. 1] 
-.8 tert-^/V l 5. 8 g Of h 7 1 Ko 7 7 y 6 5ml jffiRK:, 

tfh7tK ml ©»£»#£igT tfco ^fi"? 1 ?§jR£ 

JK««£^*LT, «#,fe«#:i 3. 3 g £#fc c 
NMR^^y h/U 5 (CDCl 3 )ppm: 1. 29-1. 78(7H, m), 1. 46(9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I R^^y Y;V v (liq. ) cm" 1 : 1696 

###9 3 7 
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(^^^/v^n/^^i/^^) - s-nftfv-^n [3.2. 

[3. 2. 

8 -^yv#>^tert-y^/H 4. 6 g©f f7t Fo77V6 Offllgfl:, ?X 
^»#Ts MJ^;VT5>10. Oml &Jn;i % ^l^b^^^^7V*r:;V4. 
9tBl©ff7tFn77yiODil U 20 ^f H l7jc^*# Lfco 

»@iLT^S«19. 3g£#fc D 

NMR^^^ WW 5 (CDCl 3 )ppm : 1. 36-1. 71(6H,m), 1. 47(9H, s), 

1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 

4.15-4. 35(2H,m) 

I YJV v (liq.)cnf 1 : 1692 

##$1 3 8 

^y-3-^7y^f/W-8-7fK'v'^D [3. 2. 1 ] ^ * 8 - 

^^y-3- (*#ls^;Vfr~;]/jr5:isJ.3-/]s) -s -Tiffin [3.2. 
.1] ^-^i?^-8-7j^*V^ tert-y^;H 9. 1 g CD i?J ^VK*/!^^ *y K 
9 Oml i/TVfci-Y V f & 6. 3 0 g RXfS ^iti~ h V !7 A 0 . 90g 

9 o°c^2B#H»bfc 0 ^^^(CTkTR^p^-ch^v-ett 
4 . 3 g zmtco 

NMR^-:^ Y;V 8 (CDCl 3 )ppm : 1. 39-1. 79 (6H, m), 1. 47 (9H, s), 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
I RX^<? Y/V v (liq. ) cm" 1 : 2248, 1694 

U 3 9 
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=c*y-3- -8-Tif \?*s?x2 [3. 2. 1] ^-y^ 

^^y-3-->-T/y^/V-8-T1f \**/9 n [3. 2. 1] ^^-8- 
tert-r/^vV 14. lgO^^y — ;U4 0 0ml ^{C, 2 0 %T^ i E- 
=7^ ^y-/U»»5 0ml RTfi7*--ytr/U3ml tobD*."^ 3 0°C, 5.0 Pa 

2 g £#fc 0 

NMR7^^ (CDCl 3 )ppm : 1. 25-1. 75 (8H, m), 1. 46 (9H, s), 

1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
I R*^<y h/l- v (liq. )cm -1 : 1694 
h^m/z : 255(fcf+l) 

###J4 0 

4- [2- [ (3--ha-2-M)7;i'to^f;^;!Jy-4-^;i') T 
* /] ai^/V] - l - y v?>^7/^V^ tert-y^ 

4 -y n n- 3 h u — 2- b V 7;^n^ }) >3. 7 8 g, • 4 - 

(2-75/xf;V) - l -t°-<y ^y#/l^^@? tert-y^6. 24gM 
»y^l. 8 9g©N, 5 K4 OmllK, 

^fn^7jc-ejiI»^L, l£7kmi£»^£Lfc 0 a^^r^y^ntV^^ 
f/Vt^flT 5 . 4 6 g ©S H B B^#fc 0 y y°n \f;VaL^;v^hW^n t 
T>M1 3 5. 5-1 3 6. 5 °C<D^^M^mtc Q 

I^i C, 56.40;H, 5. 81 ; N, 11.96 
£M C, 56.29 ; H, 5.72 ; N, 11.88 

4 0 (D^&^o T, 4 1 ~ 5 5 (Dft.'k^'m^ 
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R 3 - 




41 




Jffe$gil(iso-Pr 2 0) 

mp, 148-149°C 

TiMftffiB. C 21 H 2B F 3 N 5 0 4 
«6ffl1B. C, 53.73; H, 5.58; N, 14.92 
Hl&fi C, 53.65; H, 5.49; N, 14.98 


42 




Hfe^UXA#iII(AcOEtHso-Pr 2 0) 
mp. 130-1 31 °C 

MtmM G, 53.61; H, 5.36; N, 11.91 
HHfii C, 53.43; H, 5.20; N, 11.85 


43 


boc 


Hfe$£JB(MeOH) 
mp, 1 43.5-1 44°C 

MMW. C, 56.40; H, 5.81; N, 11.96 

mmm c, 56.37; h, 5.77; n, 11.93 


44 


BocN-^^/ 


HfeSttw(AcOEtHso-Pr 2 0) 

mp. 151-1 52°C 

7C^55-*f fit C^HjbFsMA 
aiHl C, 58.29; H, 5.91; N, 11.33 
HS&fil C, 58.23; H, 5.92; N, 11.27 


45 


BocHN- 


Stfe£WII(iso-Pr 2 0) 

mp ,155-156.5°C 

7c|t#tfT fit C 17 H 19 F 3 N 4 0 4 
SMfii C, 51.00; H. 4.78; N, 13.99 
HS&fil C, 51.07; H. 4.87; N, 14.10 


46 


Me 2 N- 


S£fe*Sill(MeOH) 

mp, 128-129°C 

TcMfttii fit C 14 H 15 F 3 N 4 0 2 
aiifii C, 51.22; H. 4.61; N, 17.07 
USUI C, 51.12; H, 4.63; N, 17.10 
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BocN 






R 8 


R 9 






47 


Me 


H 


H 


HfelSBl(AcOElHso-Pr 2 0) 

mp, 1 DO 1 D<J o 
TtMfttii fit CaHaFsNA 

9Eltt 0, 5725; H, 6.06; N, 11.61 
HSfcfit C. 57.28; H, 5.98; N, 1 1 .52 


48 


H 


CI 


H 


gfeHfef£H(AcOElHso-Pr 2 0) 

mp, i*»/.O^I*R>.0 Lr 

Sltffi C, 52.54; H, 5J21; N, 11.14 
HSIfilC, 52.57; H, 5.18; N. 11.12 


49 


H 


F 


H 


Hfe^'jXA5K^i(AcOEt-iso-Pr 2 0) 
mo 159-160°C 

TC^^ffi fit C^H^N^ 

aiftfil C, 54.32; H f 5.39; N, 1 1.52 
USSfit C, 54.39; H, 5.52; N, 1 1 .34 


50 


H 


Me 


H 


Hfe^iI(AcOEiHso-Pr 2 0) 
mp, 1 44.5-1 45.5°C 

SUfil C, 57.25; H, 6.06; N, 11.61 
lit C, 57J29; H, 5.99; N, 11.58 


51 


H 


H 


Me 


Jlfe£§ii(iso-Pr 2 0) 

mp, 1 37.5-1 38.5°C 

7C^##rlH C 23 H29F 3 N 4 04 
9ifett C, 57.25; H, 6.06; N, 11.61 
HSfcffi C, 57.05; H, 6.00; N, 1 1.58 
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-R 2 




52 




ftfe£M*.i(MeOH) 

mp, 149-150°C 

5E0##fffiC 24 H 32 N«O 4 
aiifil C, 65.43; H. 7.32; N. 12.72 
USHi C, 65.35; H, 7.24; N, 12.66 


53 


-Ph 


NMR 8 (DMSO-d 6 )ppm:0.90-1 .05(2H,m),1 .37(9H,s).1 .4 

0-1 .55(1 H,m),1 .55-1 .65(4H.m),2.65(2H.t.J=1 2Hz),3.25( 

2H.q,J=5.5Hz).3.80-3.90(2H,m).7.39(1H.t,J=5.5Hz),7.4 

0-7.50(5H,m),7.61 (1 H,t,J=8Hz),7.79(1 H.U=8Hz).7.89( 

1 H,d, J=8Hz).8.46(1 H.d, J=8Hz) 

IR l/(KBr)cm-':3368.1 692.1 530,1 368 


54 




Hfe$SS(iso-Pr 2 0) 
mp, 1 25.5-1 27.5°C 

MMB. C, 64.36; H, 6.48; N, 12.01 
USSfil C. 64.30; H, 6.39; N, 1 1.94 


55 




Hfe#&l-#gi(MeOH-iso-Pr 2 0) 

mp, 136-137°C 

TzMMST fit C^H^N^S 
MMM C, 62.22; H, 6.27; N, 1 1.61 
HSHIC. 62.05; H, 6.15; N, 11.46 
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5 6 

4- [2- [ 2- f y 7;vtn^f;^; y is- 4-4 As) T 

7k#T, Wc— vtrfr • 7^K?B$ l. 34g©^^; -/w 2 Oml m&K-fcOkik 

t^mi-h}) ?J±0. 21g^i*i, 4- [2- [ (3-~ ha-2- h y 7 
;^n^f;v^y])y-4-^ ; v) 7^7] ^/v] - 1 - t°-< y *Jlsjj ;vi$ls 
K tert-^/V 5 . 3 0 g h7t Kn77V2 Oml £7^/— ^8 Oml (Dfe 
m&Mx.it 0 &^T\ *3tfft*!7*^ h y 17 A 1 . 5 0 g £*Htf oinx.jfe:« % 

(C^{bT^-!7^7K^^Bx^^^VX^ttl bfdo SbttiiK&*T?tti£U 
K**»HE4r**LT3l(Pft6ttfl:*#*: 0 a«M^?vv-n— :7°* :/ (l : 
4->l : 2) S:*ffl»iSCi L^>!)*^7A^n-7 h^7 7-f-t»»U 

7n*##rftt C 22 H 29 F 3 N 4 0 2 
SlmfC C, 60.26;H, 6. 67 ; N, 12.78 
C, 60. 10 ; H, 6. 57 ; N, 12. 76 

##09 5 6 ©^S[^ot, 5 7 ~ 7 1 tfMh-g^£#fc 0 
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R 3 - 




57 




NMR S (CDCI 3 )ppm:1 .48(9H F s) f 2.48(4H f t,J=5HzX2.52(2H.t, J= 
5Hz),3.36(2H > brs) > 3.51(4H,t t J=5Hz) f 4.46(3H4)rs).7.45-7.50(2 
H,m),7.90-7.95(1 H,m),8.0O-8.05(1 H,m) 
IR l/(liq.)cm H :3484,3364J696 
MS m/z:439(M + ) 


58 




NMR 8 (CDC! 3 )ppm:1 .47(9H,s).1 .75-1 .85(2H T m),2_60-2.80(1 H, 
mX2.90-3.1 0(1 H,m),3^5-3.37(1 H,m) ? 3.42-3.53(1 H,mX3.57-3. 
73(2H,m) > 3J7-4.07(3H,m).4.34(3H,brs)J.48-7.55(2H f m),7.83 
-7.88(1 H.m),8.01 -8.06(1 H.m) 
IR POiqJcnfMege 
MS m/z:439(M + -1) 


59 


a 

T 

Boc 


gfcltfi$Siii(iso-Pr 2 0) 
mp p 122H 23°C 

SiHi C, 60.26; H, 6.67; N, 12.78 
gt^fil C, 60.30; H, 6.55; N, 12.69 


60 




m&7'jX Att^AcOEt) 

mp, 149-150°C 

jtmfttirM C 24 H 31 F 3 N 4 0 2 
SMU C, 62.05; H, 6.73; N, 12.06 
3ISHI C, 62.02; H, 6.77; N, 11.96 


61 


BocHN- 


gfel^&^ra(iso-Pr 2 0-n-Heptane) 

mp, 97.5-98°C 

JzMWJife C17HZ1F3N4O2 
aiUS C, 55.13; H, 5.72; N, 15.13 
HfiMS C, 55.09; H, 5.72; N, 15.09 


62 


Me 2 N- 


NMR 5 (CDCI 3 )ppm:2.32(6H f s) t 2.39(2H,t J=5.5HzX3.35(2H,q,J 

=5.5Hz) > 4.38(1H,brs).4.66(2H.brs) I 7.45-7.55(2H f m),7.95-8.00 

(1H,mX8.00-8.05(1H,m) 

IR y(liq.)cm- 1 :3488,3356 

MS m/z299(M*+l) 
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R 8 


R 9 


R 10 




63 


Me 


H 


H 


*&$£ia(iso-Pr 2 0-n-Heptane) 
mp, 77-78°C 

SloM C, 61.05; H, 6.91; N. 12.38 
Hlfcfii C, 61.09; H, 6.80; N, 12.43 


64 


H 


CI 


H 


SSfSfefS^(iso-Pr 2 0) 
mp, 1 26.5-1 27.5°C 

111 C, 55.87; H. 5.97; N, 1 1.85 
HSfcfil C, 55.94; H, 5.91; N. 11.75 


65 


H 


F 


H 


mp, 98—99 C 

TzMfttifM C22H 28 F 4 N 4 0 2 
Strait C, 57.89; H, 6.18; N, 12.27 
USUI C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


gfellfe^^(iso-Pr 2 0-n-Heptane) 

mp, 108~109°C 

TC^^flffit C 23 H 31 F 3 N 4 0 2 
MmM C. 61.05; H, 6.91; N, 12.38 
USHI C. 61.01; H, 6.92; N, 12.13 


67 


H 


H 


Me 


^fe|pal(iso-Pr 2 0--n-Heptane) 
mp, 105-106°C 

itm^m c 23 h 31 f 3 n 4 o 2 

Slrafit C t 61.05; H, 6.91; N, 12.38 
H^B C, 61.06; H, 6.94; N, 12.20 
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-R 2 




68 




Utfife£H£JI(AcOElrn-Heptane) 

mp,1 50.5-1 52°C 

5cm»«f<iC 24 H 34 N 4 0 2 
SUfil C, 70.21; H, 8.35; N. 13.65 
USHi C. 70.13; H. 8.22; N, 13.55 


69 


-Ph 


3*Stfe$SSCAcOEt-n-Heptane) 

mp,1 13.5-1 15°C 

TtmMfi It C 27 H34N 4 0 2 
ami C, 72.62; H. 7.67; N, 12.55 
m&W. C, 72.69; H, 7.64; N. 12.53 


70 




H*ife$£.g(iso-Pr 2 0) 

mp,1 06.5-1 Q8°C 

7cM^ fit CaHaNA 
3IHI C, 68.78; H, 7.39; N, 12.83 
HUMS C, 68.68; H, 7.18; N. 12.76 


71 


^) 


mp,129.5-1311C 

TC^tfl-ffi fit C 2S H 32 N 4 0 2 S 
Sit® C, 66.34; H, 7.13; N, 12.38 
HHfit C, 66.25; H, 6.92; N, 12.29 
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7 2 

1- [2- [4- (1 -tert--?h*ti'*A'&—A') fcV<ys?A/] je^vl/J -2 
-7x^;V-lH-^^/ [4, 5-c] =¥/y^ 5-#*$>K 

4- [2- (2-7x=;P-lH-^$^ [4, 5-c] 3V y ^- 1 
/I/) 3L<?-)V\ - 1 - tX y S^tf/VaK^gfc tert-^/U 3. 67g©l, 2 - v 5 
^pin^^^i i Oml«*K: % ***Bn3fefe&#fc5. 9 5 g ofll*^ 

sa-c 3 o#rai*# ufc 0 sj&j&a^fc i o %*iwb^ h y !7 J*7mm*toz.x 

pHlOtilU 1, 2-^^Dn^^^-ettffiLfCo ttifl^Sr 1 0 %7kSWb 
f- h y !7 AtK«HR f&fn^i&^Til&^M* U LT 4 . 2 8 g 

©*&£@{*:£r#fc„ iS^Stxf/W £ UX 2 . 4 

6 g©«feg H B ^#fc 0 

NMR^^<7 h/U 5 (DMS0-d 6 )ppm : 0. 80-0. 92(2H,m), 1. 22-1. 32(3H,m), 1. 36(9H 
, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
I R*-~^ ^/^ v (KBr)cnf 1 : 1696, 1166 
■v**^ h/Wm/z : 472 Qt) 

4- [2- (2-7x=;V-4-h!J7;i/tD^f/i/-lH-^5^ [4, 
5 - c ] ^!)y-l-^/l/) - 1 - txye/y^j^yg tert-y^- 

4- [2- [ (3-75;-2-M)7;^o^f/V^r7!)y-4-^^) T 
57] a^Vl"] - 1 - y i^tf/Usff^gg tert-7*=?/U 0 . 7 0 g , ^7X7 
^ftFO. 2 5gM2, 3-5^pei-5, 6-^>77-l, 4-^7 
^r/ >0. O 4 g©r^7t Kn7775ml», Sflt^S B W^Lfc G S 
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L fc 0 mfe&*My?u tV^-x/V-Cgfc^ UO. 5 1 g CDrj&H £#fc 0 
i?>f y^ntr^vai— r^feWJBfiLT, jft£l 6 3- 1 6 4 0 C<DM&MM i *'& 

TC^ftffiU C 29 H 31 F 3 N 4 0 2 • 1/4H 2 0 
SHIS C, 65.83; H, 6.00; N, 10.59 
C, 65.85; H, 5.90; N, 10.58 

mm 2 

4- [2- [2- (4-3— Y7^~;U) -8-^f/V-4- MJ 7;V^n^ 
[4, 5-c] ai^V] - 1 - fcV< 

4- [2- [ (3-75/-6-^f/W-2-MJ7/l/tD^fWlJy- 
4 — f /U) 7^7] ^.^/U] - 1 - fc"^ U Vl/Jj/Vtfl/M tert-^/V 2 . 0 0 
g&t>*f y^5vKT5 ^0. 7 4mlC0h;^^2 Oml 0°CidPiU, 4 

- a - K£&#H* p y K 1 . 4 1 g ZMz. Jl-a-#j§r 7 0tt3 B#ISiJI#Lfc 0 
*£>&x ^»£f*R#}i*U «^p-h/^V^/^^M • — 7R?n#>0. 0 8 

^-n-^y^V (1:3) Sr^tH^Mi: Lfci/y Z ? J*? u-? Y^fyy 

j -t?**® u *m yy* tvi^x-f^t^tt 2 . 2 0 g cdm^^^#^ 0 

g^cc^/Vi *M V7p fcV^^^/KZ)^^^^ B B B LT, K2 0 3-2 0 

Tzmfttifife C 30 H 32 F 3 I N 4 0 2 

mmW. C, 54.22; H, 4.85; N, 8.43 
C, 54.25; H, 4.78; N, 8.38 

MMM 1 Xte 2 O^SWot, 3-57 <£><fb^£#7t 0 
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-R 1 




3 


XT' 


S*feSJI(AcOEtHso-Pr 2 0) 
mp,196-197°C 

Siiftffi C, 53.55; H, 4.65; N, 8.61 

33^*** IIS. Vy, OO.tO, n, *r./0» iM, O.JU 


4 


His 


P 


i§£ig||(AcOEt) 
mp,207.5-209.5°C 

S^fit C, 63.15; H, 5.89; N, 13.64 
Hl&fil C, 62.95; H, 5.90; N, 13.59 


5 






&fgfe*§.H(AcOEt) 

mp,1 98.5-1 99.5°C 

JcMfttirM C z7 HaF 3 N 4 03 
Slifil C ( 63.03; H. 5.68; N, 10.89 
H@Hi C. 62.91; H, 5.64; N, 10.87 


6 






ttfetWUG-PrOH) 

mp^04.5-205.5°C 

5n^##r fit C^H^N^S 
Slifit C. 61.12; H, 5.51; N, 10.56 
SlUfil C, 60.98; H, 5.46; N, 10.43 
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mmm 


-R 1 




i 




Me 


?£?S-fe£|-#ll(2-PrOH) 

mp.1 66.5-1 67.5°C 

TtmttffiM GaHnFaNAS 
aiiii C. 61.75; H, 5.74; N, 10J29 
HM C, 61.50; H, 5.62; N, 10.12 


8 


< 


Me 




&Sfe|gil<EtOH) 
mp^17-218°C 

C, 61.75; H. 5.74; N. 10.29 
SUfttt C, 61.68; H, 5.67; N, 10.27 


9 




^•fetj-«S(AcOEt-iso-Pr 2 0) 

mp.21 3.5-21 5°C 

7E^##Ht CaHaFaNeOi 
SMfil C. 60.69; H. 5.68; N, 1 6.33 
HSfcfit C. 60.62; H. 5.69; N, 16J23 


10 


£ 




£Sfe£f-ttS(AcOEt) 
mp^03-205°C 
TzM-frtirW. C 26 H 2a F 3 N 5 0 2 S 

mmm c, 58.74; h. 5.31 : n, 13.17 

HS&H C. 58.62; H, 5.30; N, 13.04 


11 




c 


] 


^feig^CAcOElHso-PrjO) 
mp.189-191.5°C 

Sin^i C, 65.64; H. 7.03; N, 10.56 
Mmm. C, 65.42; H. 6.93; N, 10.46 
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n 








4flt A 4± H / A Ar± • r-» /\\ 

^^5nHH(AcOEt-iso-Pr 2 0) 






mp, 190-190.5^C 


19 


rn 








^Dffllll C, 62.31; H, 5.41; N f 10.02 






C, 62-23; H, 5.33; N, 10.00 






Slt-iP jffw 4fcfc E3 / a /-vi- . \ 

2Sf§feSS(AcOEt) 






mp, 211.5-212.5 C(#^g) 


1 o 


H 


7C^7T>Dr1ll C27H29CIF3N 5 0 2 




/ 


SnBelE C, 59.18; H, 5.33; N, 12.78 






^4?f£&Ji£i O en 1 "7. I_l C on vi -in />r» 

^^111 C, 59.17; H, 5.30; N, 12.66 






3$Ml5$qHl(AcOEt) 






mp, 206-207°C 


1A 

I *r 


/ N 


TG^Txflnll C2 $ H27GIF 3 N 5 0 2 S 






Slrafil C, 55.17; H, 4.81; N, 12.37 






^t? ff5?7r& r* etc on. i_i 4 />-» vi -i 0 * m 

^■5x1E tr, oo.25; H, 4.97; N, 1 2.44 






ii1S$5il(Ac0Et-iso-Pr 2 O) 






mp, 222.5-230°C(#fl?) 




/ N 


TC^Stflr IB C 26 H 28 CIF 3 N 6 0 2 




Slraffl C, 56.88; H, 5.14; N, 15.31 






^SRlli O, 5/.01; H, 5.10; N, 15.29 






^1S¥nBB(AcOEt) 






mn i qq— 9nn°r k 

mp, 1 W £\J\J V~r 


16 


p 


TtMfttif fit C 27 H 28 CIF 3 N 4 0 3 






Still C, 59.07; H, 5.14; N, 10.21 






lifi C, 59.03; H, 5.19; N, 10.20 






$*ife*£JI(AcOEt) 






mp, 191.5-1 92.5°C 


17 


p 


TcS^ffiig C^CIFaN^S 






Hlrafit C, 57.39; H, 4.99; N, 9.92 






USUI C, 57.34; H. 5.01; N, 9.92 






&Sfe^iII(AcOEt-iso-Pr 2 0) 






mp, 189-190°C 


18 


p 


TC^^^f fit C 2 bH^C\F 3 H 4 0 2 






SImIS C, 61.03; H, 6.22; N, 10.17 






C, 61.07; H, 6.06; N, 9.97 
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R 1 



mmm 


-R 1 


R 9 




19 




CI 


H^felSra(Ac0EWso-Pr 2 O) 
mp f 185-186°C 

Strafi! 0, 61.64; H. 6.42; N, 9.92 
HS&fil C, 61.57; H, 6.49; N, 9.94 


20 


-Ph 


F 


^HfetE^S(AcOEt-iso-Pr 2 0) 
mp, 193-194°C 

Tc^^fiffit CooH^F.NxO,- 1/4H,0 
aiifS C. 63.67; H, 5.62; N, 10.24 
C, 63.51; H, 5.69; N, 10.15 


21 


r 


F 


/^ft£WJI(AcOEtHso-Pr 2 0) 
mp, 220-221 °C 
TcfSt^flr fit OrTl-UFiNcO, 

/w^%/j n/i *^27 2s 4 5 2 

Still C, 61.01; H, 5.50; N, 13.18 
USUI C, 60.98; H, 5.46; N ? 13.16 


22 


n 


F 


*gfe£H*S(AcOEt) 
mp, 222-223°C 

TtMffltrM c«h,-,FaN«o,s 
SMffi C ( 56.82; H, 4.95; N, 12.74 
fgSSfil C, 56.91; H, 5.05; N, 12.63 


23 


/ 


F 


Sl-feS^MiCAcOElHso-P^O) 

mp, 203-204°C 

TtBfttirW. C 2B H 2a F 4 N 6 0 2 
SlmllC, 58.64; H, 5.30; N, 15.78 
USUI C, 58.33; H. 5.45; N, 15.63 


24 


P 


F 


gfcftfe«# ^(AcOEtHso-Pr 2 0) 
mp, 209-21 

airafllC, 60.90; H, 5.30; N, 10.52 
USUI C, 60.65; H, 5.24; N, 10.42 


25 


P 


F 


g6JlfeitttS(AcOElHso-Pr 2 0) 

mp, 215-216°C 

7cS##rfit C 27 H 2B F 4 N 4 0 2 S 
Still C, 59.11; H, 5.14; N, 10.21 
USUI C. 59.14; H, 5.33; N, 10.14 
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mmm 


-R' 








itfe®JI(AcOEtHso-Pr 2 0) 






mp, 169-170°C 


26 


-Ph 


TiMfttiT tt C 3 oH33F 3 N 4 0 2 
Sl^fiS C f 66.90; H, 6.18; N ? 10.40 
HiSfil C, 66.93; H, 6.19; N, 10.17 






^^fe^ B ^(AcOEt-iso-Pr 2 0) 


27 




mp, 215-216^(5*®) 

7C^##rfit C 28 H3 2 F 3 N 5 0 2 
Siaii C, 63.74; H, 6.1 1; N, 13.27 
Unfit C f 63.54; H, 6.08; N f 13.04 






»ltfi»tta(AcOElO 






mp, 215-216°C 


28 


o 

/ 


Ttmfttif fit C^H^NsC^S 




SSInil C, 59.43; H f 5.54; N, 12.84 
Hilfit C, 59.35; H, 5.65; N, 12.64 






SSJtfettttgCAcOEt) 


29 


W 


mp, 232-233°C 

SUfit C, 59.82; H, 6.04; N. 15.50 
Unfit C t 59.74; H, 5.99; N, 15.80 






3HSfe*M*S(AcOEtf 


30 


O 


mp, 217-218°C 

7C9g##rfit C 28 H 3t F 3 N 4 03 
Slrafit C, 63.62; H f 5.91; N, 10.60 
Unit C, 63.59; H, 5.98; N. 10.52 






3*3lfe*M*a(AcOEt) 






mp, 218-219°C 


31 


P 


7tmmSr fit C 28 H 31 F 3 N 4 0 2 S 
91611 C, 61.75; H, 5.74; N, 10.29 
Unfit C, 61.48; H, 5.73; N, 10.12 






^fe$£ll(AcOEtHtfeOH) 






NMR 5 (DMSO-d 6 )ppm:0.77(2H.q, J=1 2Hz),l .1 5-1 .28(3H,m),1 .3 


32 




4(9H,s),1 .62(2H,q,J=7Hz),2.40-2.50 (2H,m) ,2.58(3H,s),3.69(2H,d 
. J=1 2Hz),4.67(2H,t, J=7Hz),6.58(1 H.t J=8Hz),6.79(1 H,d, J=8Hz),7 
.1 9(1 H,t J=8Hz),7.30(1 H,d, J=8Hz),7.67(1 H,dd, J=7.5,l Hz).8.07(1 




7 OH 


H,d, J=1 Hz),8.33(1 H,d,J=7.5Hz) 
IR V (KBrJcm"* 1 : 3400, 1696 
MS m/z: 553(MM) 
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R 1 

ri 



Me 



mmm 


-R 1 




33 


-Ph 


&&^(Ac0E^iso-Pr 2 O) 
mp, 171~172°C 
TC^^flf ft C 30 H33F 3 N 4 O 2 
Siifil C, 66.90; H. 6.18; N, 10.40 
C, 66.89; H, 6.18; N, 10.18 


34 


HP 


P 


&ft$£ifI.(AcOEtHs<>-Pr 2 0) 

mp, 189-190°C 

5cg§3MfffiI C 28 H 32 F 3 N s 0 2 
Sl&fi C, 63.74; H, 6.11; N f 13.27 
USSfil C, 63.74; H, 6.05; N. 13.1 1 


35 


H 


NMR 5 (CDCI 3 )ppm:1 .20-1 .39(2H.m),1 .47(9H,s),1 .67-1 .90(3H,m), 
2.03(2H.q, J=7.5Hz),2.65-2.83 (2H,m) ,2.93(3H,s),4.00-4.26(2H,mX5 
.23-5.55(2H,m),7.57(1 H,d,J=3.5Hz),7.62-7.68(2H t mX8.00(1 H,d,J=3. 
5Hz),8.1 2-8.1 8(1 H f m) 
IR I/(KBr)cm- 1 :1694 
MS m/rf46ftr+1) 


36 




NMR 6 (CDCI 3 )ppm:1 .20-1 .39(2H,mXl.47(9H,s) f 1. 68-1. 93(3H,m), 
2.03(2H,q, J=7.5Hz).2.65-2.83 (2H,m) ,2.90(3 H,s),4.00-4.28(2H,mX5 
.25-5.80(2H,m) r 7.20(1 H,s),7.31 (1 H,s),7.61 -7.69(2H,m),8.1 5-8.21 (1 
H,mXl1.71(1HJbrs) 
IR l/(KBr)cm- 1 :1694 
MS m/z:529(M*+1) 


37 


0 




NMR 8 (CDCI^ppmil .20-1 .36(2H f m),1 .47(9H,s),1 .54-1 .84(3H,m), 
2.03(2H,q.J=7.5HzX2.62-2.81 (2H f m) , 2.92(3 H,s),3.97-4.30(2H f m),4 
.90(2H,t J=7.5Hz),6.66(1 H,dd f J=3 f 2Hz),7.30(1 H.dd, J=3,1 Hz) ,7.60-7 
.68(3H,mX8.06-8.11(1H,m) 
IR 2/(KBr)cm H :1694 
MS m/z:529(M*+1) 


38 




2> 


NMR 3 (CDCI 3 )ppm:1 .15-1. 31 (2H.m),1.46(9H v s).1. 52-1 .72(3H,m). 
1 .97(2H,q, J=8Hz),2.60-2.78 (2H,m) .2.93(3H,sX3.98-4.23(2H,m),4.7 
9(2H,tJ=8Hz),7.24(1H.dd,J=5,3.5Hz) t 7.57-7.67(4H,m),8.03-8.08(1 
H,m) 

IR z/(KBr)cm~ , :1692 
MS m/z:545(M*+1) 
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N XF 3 



mmm 


-R« 


R 3 - 










&££Sii(AcOEt) 


39 


-Ph 




mp. 204-205°C 

7cfSt##f fit C^H^NsOi 
Sliffi C, 63.99; H, 5.75; N, 13.33 
§l§&fit C. 63.77; H. 5.68; N. 13.35 
















NMR 5 (DMSO-d 6 )ppm:1 .37(9H,s),2.32(4H, 








t,J=5Hz).2.90(2H,U=6.5Hz),3.17(4H,t.J=5 






BocN /Vs ^ 


Hz),5.02(2H,t,J=6.5Hz).6.34(1H,dd,J=6,2.5 


40 


/ 




Hz),6.87(1 H,brs),7.10(1 H.brs),7.83(1 H,t,J= 
8Hz),7.88(1 H,t.J=8Hz).8.28(1 H,d,J=8Hz),8. 
55(1 H,d,J=8Hz),1 1 .73(1 H,brs) 
IR y(KBr)cm-':3460,1690 
MS m/z:513(MM) 








ilfeffi«^(EtOH) 


41 


-Ph 




mp,189-190°C 

fcMfttii fit C^HaFjN^ 
Sfrafil C. 63.87; H. 5.55; N, 10.64 
H&fit C, 63.87; H, 5.50; N, 10.68 


42 


W 


DUO **-N^ j^^w 


mp^19-220°C 
TzM-fttir fit C 26 H M F 3 N 5 0 3 




/ 


Sirafii C, 60.57; H, 5.47; N, 13.58 
USSfit C, 60.43; H, 5.34; N, 13.57 








SfcJt1ifefSii(AcOElHso-Pr 2 0) 






a 


mp, 161-162t 


43 


-Ph 


1 

Boc 


56^^-flffil CzsHa^j^Oa 






Slrafil C. 66.40; H, 5.96; N, 10.68 






HSfcfit C, 66.51; H. 6.09; N. 10.70 








it-fei|&!a(AcOElHso-Pr 2 0) 






a 


mp. 1 83.5-1 84.5°C 


44 


„p 


1 

Boc 


TCS^flrfif C 2J H 30 F 3 N5O 2 






aHfil C, 63.15; H, 5.89; N, 13.64 






111 C, 63.00; H, 5.80; N, 13.56 
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mmm 


-R* 


R 3 - 




45 


S 

1 


M 


cx 

N ^ 

1 

Boc 


2S-feigil(AcOEt-iso-Pr 2 (» 
mp, 1 68.5-1 69.5"C 
7C0#flT$l CaHzgFaNgOjS 
aitfli C. 58.74; H, 5.31; N, 13.17 
m&fe C. 58.90; H. 5.32; N, 13.18 


46 




-Ph 




fi|-fe£ttJCil(AcOElHso-Pr 2 0) 

mp, 21 9-221 °C 

7c^##rfi£ C 31 H33F 3 N 4 0 2 
aiiig C. 67.62; H. 6.04; N, 10.18 
USUI C, 67.52; H. 6.16; N, 10.11 


47 


„p 




^^feffitt^(AcOEtriso-Pr 2 0) 
mp, 158-160°C 

5E3^3Mfffil> CJ9H32F3N502-1/4H20 

31HI C, 64.02; H, 6.02; N, 12.87 
USUI C, 63.98; H, 5.94; N, 12.72 


48 




-Ph 


BocHN- 


fe&$Siii(AcC-Et) 
mp, 222.5-224°C 
7C*^*f fit C^HaFsNA 
Slifil C, 63.15; H, 5.08; N. 12.27 
C, 63.16; H, 5.06; N. 12.26 


49 


HN 




BocHN- 


M"feSw(AcOEt-iso-Pr 2 0) 
mp, 166-169t (ftffi) 

airaflt C, 59.32; H. 4.98; N. 15.72 
SlSHi C, 59.44; H, 5.02; N, 15.42 


50 


-Ph 


Me 2 N- 


mp,205.5-207.5°C(SH¥) 

C 2) H 18 F 3 N 4 -1/2C 4 H 4 0 4 
Slifil G, 62.44; H, 4.78; N, 12.66 
USUI C, 62.28; H. 4.97; N. 12.69 


51 


HN 


0 


Me z N- 


&*ifefSH[:7v;u&i&](EtoH) 

mp,228-230 o C(#jg) 

C, 9 H la F 3 N s -1/2C 4 H 4 0 4 
MMM C, 58.47; H, 4.67; N, 16.23 
USUI C. 58.31; H, 4.72; N, 16.14 
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^ JL J* 



mmm 


-R 1 


-R 2 




52 


-Ph 




&^fe^JI(AcOEtHso--Pr 2 0) 

mp,150-151°C 

TtmfttirB. C 31 H 36 N 4 0 2 
SHHS C, 74.97; H, 7.31; N, 11.28 
HS£fit C, 74.62; H, 725; N, 11.09 


53 






*fe*HR*(AGOEt) 
mp,196-197.5°C 

Sgtfil C. 71.72; H, 726; N, 14.42 
USHI C, 71.57; H, 727; N, 14.38 


54 


-Ph 


-Ph 


^fitWi^AcOEt) 

mp,181-182°C 

5cft##r1il C34H3bN 4 0 2 
Slfflfil C, 76.66; H, 6.81; N. 10.52 
HHfil C. 76.49; H, 6.80; N. 10.50 


55 




-Ph 


mp,198.5-200°C 

Tcfitfrflrffi C 32 H 35 N 5 0 2 -1/4H 2 0 
Strait C, 73.05; H, 6.80; N, 13.31 
HSfcffi C. 73.04; H, 6.71; N, 13.27 


56 


-Ph 


^) 


&lfe$£JI(MeOH) 

mp,21 4.5-21 6°C 

Tcmfttii fit QbHmNA 
Hit fit C, 73.54; H, 6.56; N, 10.72 
USUI C, 73.43; H, 6.54; N, 10.66 


57 


-Ph 


^) 


^ftlS^MeOH-AcOEt) 
mp,221.5-222.5°C 

TtmftVr fit c^nas 

Sirafil C, 71 .35; H, 6.36; N. 10.40 
USHg C, 7121; H, 6.27; N, 10.34 
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mmm 5 s 

4- [2- (4-^;^/f-2-7x=;v-lH-^^/ [4, 5-c] 

4- [2- (4-^nn-2-7x=/!/-lH — f ^ [4, 5-c] 
V is- 1 — f /V) ^fVl"] - 1 - fcV< y ^^/Vaff^H tert-y^ 1 . 0 0 g , 
f-^tHO. 6 2g^x^/-/U2 0ffll (Di^^ / — 
# 6 1 0 0 TC-C 2 Lfc„ BH&m&%)\Z h V ^)VT 5^1.4 

ml «rJO*TWfflJl£*«r»SU *XW * ^ wv-eJI&ifc^LT 0 . 7 5g©^ 

(DW0.fr hWfeMi It, H&2 5 3~2 5 8°C ©&fejgA£#fc 0 
TC^^M C 28 H 32 N 4 0 2 S • 1/4 H a O 

C, 68.19; H, 6.64; N, 11.36 
Hint C, 68.34; H, 6.52; N, 11.37 

££035 9 

4- [2- (4->7;-2-7i=;P-lH-^^)/ [4, 5-c] =W 
y 1 -- Y AO - 1 - t°^< y >^7j/WK>^ tart-^A' 

1- [2- [4- (l-tert-^h^v-^/V^^/b) f^y^/V] -2 
-7x=;V-lH-^f5^/ [4, 5-c] =Jr/i)y 5 KO. 3 7g 
Rtfi/TS h ] J fF^sylsQ . 1 3ml h^t Kt377^7. 4ml ^f&K:^ 
fflTx 1. 8-^7f lf^i? [5. 4. 0] -7-?^7*±l/0. 2 6ml Ox 
h7tKP77V2. 6nl»»S:*TU 2*Wat*Lfc.^|**jfcfctf*U 

mmzmm^^-n-^yfi/ a ■. d ^wiHfcv'^W7A^ 

nvf^77^«LTO. 2 4 gC0M^ B B H^#fc o * 9 J —frhZ--? 
OA?y-/u©fi»^e,mtAL-C,iB^i2 15.5-2 1 7°COM6M£#7t 0 
7cSf:frM c 29 h 31 n s o 2 
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MMfe C, 72.33; H, 6.49; N, 14.54 
mmW. C, 72.21; H, 6.42; N, 14.51 

MMffl 6 0 

1 - [ 2 - [4 - (1 -text-zf h t°xi y ^] auf-jV] - 2 

-7xx;l/-lH-^^)/ [4, 5-c] ^;!)y-4-*/V#>^ 

4- [2- (4->7;-2-7x^-lH-^^)/ [4, 5-c] * J 
y 1 — f/U) - 1 - f^y v ? ^^yU^VMtert-7'^0. 8 0 g, 

1 0 %7kmit-t V V $ J^fcW-ffi. 8 ml RTf^f J —)V 1 6 ml (D^tya*. 4 ^^51 

0 . 7 2 g tf>*Sfi*N&Sr»fc 0 * y -/i^feWJgJI LT, US 2 0 1 . 
5-2 0 4 0 C<Dm&W£k zmc 0 
5c*^#: C^Hj-^CV 1/4H 2 0 

Sf^a: C, 68.96; H, 6.49; N, 11.09 

H^tt C, 69.03; H, 6.27; N, 11.03 

^Mm 6 1 

2-7i^;u- 1 - [.2- ( 4 - 1?'* y v?yv) ^/v] -4-Hl7;vtn^ 
f/U-lH-^^/ [4, 5-c]3r/y^ 

4- [2- ( 2 - 7 x 4 - M) n ^ f ;V- 1 f 5^/ [4, 

5 - c ] 3fV !J 1 ->f - 1 - t°-<y v^^/l^V^ tert-^ 
/K>. 40g©l, 2-v ? ^nn^^3ml^t, h y ^/U^-o^ lml 

tttfit" 3 0 ftmmn bfc D sjesm^st^k* y ^tri^* i , 
2-i>^np3i^v-r^aiL7t 0 tta^»7km, ^t££W£u M^^y 

tVl^-x^Ti^LT 0 . 3 2 g <D$m&1&&&ftft.o ffik^frfrbft 
m& UT, M1 7 2. 5-173. 5°C«^"feltB B B^»fc 0 
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MWaife C, 67.91; H, 5.46; N, 13.20 
£fM&. C, 67.73; H, 5.42; N, 13.07 




mmm 


-R 1 


R 8 




62 


XX 


H 


M&&&lh*)7JV*a&mmi (EtOH-AcOEt) 
mp.198.5-200.5°C(#M) 

TCf^flffit C^H^FalN^CF^H 

Stifl C, 47.00; H ? 3.49; N, 8.43 
HSH C, 46.74; H, 3.48; N, 8.43 


63 


JO 1 


Me 


SfigI[hU7;^PSI«] (EtOH-AcOEt) 
mp,222.5-223.5°C (ftM) 
itmfttirm. C 25 H 24 F 3 lN 4 -CF 3 C0 2 H 

Sffflfl C, 47.80; H, 3.71; N, 8.26 

USUI C P 47.65; H, 3.73; N, 8.35 


64 




H 


3£?ife^(MeOH) 

mp,280-282.5 o C(#ig) 

Ttmfttii fit C^H^FaNs 
Sfifit C, 63.91; H. 5.36; N, 16.94 
H^fil C, 63.72; H, 5.36; N, 17.03 


65 


p 


H 


(AcOEt) 

mp.1 33.5-1 36.5°C(#®) 

C^H^ F 3 N 4 0 - CF 3 C0 2 H ■ 1 /2H 2 0 
Slifit C, 53.63; H, 4.31; N, 10.42 
Unfit C, 53.51; H, 4.29; N, 10.39 


' 66 


p 


H 


»«fettttS[ WJkfrnlffiJS (EtOH) 

mp,237-239°C 

C22H 21 F 3 N 4 S • CF 3 C0 2 H ■ 1 /4H 2 0 
SHIl C, 52.50; H, 4.13; N ? 10.20 
Unfit C, 52.46; H, 4.19; N, 10.27 
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-R 1 


w T±LSJ(S^ S mm*) 


67 


S A 


^fe^ttt B B a [hU^;U^PM^](2"PrOH) 
mp,159-161°C 


/ Me 


C23H 2 3F 3 N 4 S -CF 3 C0 2 H • 1/4H 2 0 




Mmm C f 53.33; H, 4.39; N, 9.95 
llS&fii C f 53.19; H, 4.28; N, 9.95 




Me 


i&&&&ib i )y)\,*n&Mm (EtoH) 






mp,208.5-211 o C(#jg) 


68 


C 2 3H23F 3 N 4 S - CF 3 C0 2 H - 1 /4H 2 0 




W 
/ 


SiffllE C, 53.33; H f 4.39; N, 9.95 
SlSHII C, 53.30; H, 4.34; N f 10.03 










H 


(MeOH~2-PrOH) 


69 


mp,283-284 C 

7cfg##rfit C 21 H 21 F 3 N 6 CF 3 C0 2 H-H 2 0 
JSIMI C, 50.55; H, 4.43; N, 15.38 
USHU C, 50.43; H, 4.31; N, 15.41 






8tfSfe»ttS(AcOEt) 






mp,199-200°C 


70 




jtmfttirW. C 21 H 20 F 3 N 5 S 
Slfflfil C, 58.46; H, 4.67; N, 16.23 
Hlfcfii C, 58.28; H f 4.72; N, 16.05 






iMStHJ^^taffii® (AcOEt-EtOH) 






mp,1 82.5-1 84°C 


71 


JO 


7C^t##rfiI C 24 H 29 F 3 N 4 -CF 3 C0 2 H 
Slifil C, 57.35; H, 5.55; N, 10.29 
C, 57.18; H, 5.49; N, 10.33 
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mmm 


-R 1 








mp,241-242.5 0 C(#fg) 


72 


-Ph 


TtMfttirM CMH^CIFaN^CFaCOjH 
Strait C, 54.51; H. 4.05; N, 9.78 
HUffi C, 54.53; H, 4.14; N, 9.93 






mp, 244-246°C(#©) 


73 


/ 


TiMMJiW. CjaH^CIFaNs-CFjCOiH-S^HjjO 
Sfifit C, 50.10; H. 4.12; N. 12.17 
USUI C, 50.23; H, 4.07; N, 12.36 


74 


w 

/ 


Sfc*§fef§i!l(MeOH) 
mp, 232.5-234°C(SHg) 
7cmMft fit C 21 H, 9 ClF 3 N 5 S 




SlifiS C, 54.13; H, 4.11; N, 15.03 
SIM C, 54.20; H. 4.24; N, 15.04 








75 


p 


mp, 290-295°C($M£) 
Tcmfttiim. C 21 H 20 CIF 3 N 6 CF 3 CO 2 H 




mmW. C, 49.08; H, 3.76; N, 14.93 
UStfil C, 49.1 1 ; H, 3.80; N, 1 4.83 






&-&$Sil[HJ?;U:t^i^:^(MeOH-AcOEt) 
mp, 219-221°C(»M) 


76 


p 


Tcffta-flffi! CaHajCIFal^O-CFjCC^H 
SUfit C, 51.21; H, 3.76; N, 9.95 
HS$fit C. 51.17; H, 3.75; N. 10.04 






&fi!SS[HJ:7/^nit^^(MeOH-AcOEt) 






mp, 217-219°C(#fg) 


77 




7c3t##rfil CJ2H20CIF3N4S-CF3C02H-1/2H2O 
Slifit C, 49.03; H, 3.77; N, 9.53 
USUI C, 49.03; H, 3.71; N, 9.56 


78 


p 


mp, 246-248°C(#®) 

TvmWRW. CaH^CIFalVCFjCOjH 
Strafit C, 53.15; H, 4.82; N, 9.92 
UStfit C. 53.27; H, 4.83; N. 9.94 
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-R' 


R 9 










^•fe$ga[h'J^;u^-p^^3(EtoH) 

mp,236-237°C(#ig) 


79 




CI 


TcmfttiHB. C, 4 H 28 CIF3N 4 CF 3 C0 2 H 

C, 53.94; H, 5.05; N. 9.68 
Hlfcfi C, 53.67; H, 5.05; N, 9.71 
















mp, 240-242°C(#$) 


80 


-Ph 


F 


Ttmfttitm. C^FAC^CC^H 

Strafi! C, 56.1 2; H, 4.17; N. 10.07 
USUI C, 55.98; H. 4.25; N, 10.13 








&M£H*&[W/M-n6m^(EtOH) 
mp. 252-254°C(#@) 


81 


/ 


F 


5c3St##rfil C^H^IVCFaCOiH-I^O 
Sfrafit C, 51.99; H, 4.18; N, 12.63 
USUI C, 51.92; H, 4.26; N, 12.74 








i!^fetH*ii[MJ77U*P#MlI](EtOH) 
mp. 236-237°C(#®) 


82 




F 


Jtm-fttitm. C 21 H 19 F 4 N 5 SCF 3 C0 2 H 






MWaM C, 49.02; H. 3.58; N. 12.43 
USUI C, 48.72; H. 3.77; N, 12.36 










83 




F 


mp.249-250t(#fl¥) 

JcmftVfm C 21 H 20 F 4 N 6 -CF 3 CO 2 H-H 2 O 
SfiitC, 48.94; H, 4.11; N. 14.89 
USHIC, 48.80; H. 4.17; N. 15.01 


84 


p 


F 


&5lfe^tt.g[W;u*nltgtJg](EtOH) 

mp. 239-241^ 






CaHzoF^O ■ CF 3 CO z H ■ 1/4H 2 0 
aiHI C. 52.32; H, 3.93; N. 10.17 
USHS C. 52.26; H. 3.82; N. 10.26 








^mfetett^[h«J^71/^-P»®^](EtOH) 


85 


p 


F 


mp. 234-235^C(#*g) 

SSSMfffit CaH^N.S-CFaCOjH-HjO 
MmB. C, 49.66; H, 3.99; N. 9.65 
USSfil C, 49.71; H. 3.99; N, 9.67 
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R 1 



Me^ N CF 3 



mmm 


-R 1 




86 


HPh 


«if-&ig B l[h';3/;i,^aM^](EtoH) 

mp. 234-235°C(#g£) 

5u^#WfiI CsHaFj^-CFaCOzH 
SiHI C. 58.69; H. 4.74; N, 10.14 
HSifii C. 58.44; H. 4.82; N, 10.01 


87 




0t*lfef£ B e a [HJ7;U*Pimit](MeOH) 

mp,280-284 o C(#g?) 

TcmWSiW. C 23 H 24 F 3 N 5 CF 3 C0 2 H-3/4H 2 0 
9lfttt C, 54.10; H. 4.81; N, 12.62 
HSfcfit C. 54.14; H. 4.66; N, 12.70 


88 


o 

/ 


mp, 239-241 

TtMft Wit C 22 H 22 F 3 N S S • CF 3 C0 2 H ■ 1 /4H 2 0 
3IHI C. 51.11; H. 4.20; N, 12.42 
USUI C. 50.97; H, 4.01; N, 12.43 


89 


w 

/ 


3IJlftW-«*[h'J7^PW»!ffl(EtOH) 
mp. 303-305°C(#^) 
TcBfttiTB C^HMFjNe-CFaCOzH-HzO 
SUM C, 51.43; H. 4.68; N, 14.99 
C, 51.35; H. 4.39; N, 15.09 


90 




aSt*Bft«-ttS[HU7;b3|-nB»!a](EtOH) 

mp.232-234°C(#&) 

TC^^J-flf fit C 23 H 23 F 3 N 4 0 - CF 3 C0 2 H - H 2 0 
MmM C, 53.57; H, 4.68; N, 10.00 
USUI C, 53.39; H, 4.65; N, 10.00 


91 


P 


aatfe**achU7^air»(S](EtoH) , 

mp, 236-238°C(#jg) 

Tcmfttii M CwHaF^S • CF 3 C0 2 H ■ 1 /2H 2 0 

MMB. C, 52.91; H. 4.44; N, 9.87 

HSifil C, 52.64; H. 4JZ7; N, 9.82 


92 


7 OH 


g&MEHJ^JM-alHttt] (2-PrOH-AoOEt) 
mp. 161-162 6 C 

TzMfttirB C 2S H 25 F 3 N 4 0-5/4CF 3 C0 2 H 
MamW. C. 55.32; H, 4.43; N. 9.38 
H@sfg C, 55J22; H, 4.28; N, 9.45 
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Me 



mmm 


-R 1 




93 


-Ph 


mp, Z18-Z19 ciarffiM 

TcHtffffit CzsHaFj^-CFjCOjH 
S^fit C, 58.69; H, 4.74; N, 10.14 
HSIfil C, 58.43; H, 4.82; N, 10.05 


94 


„p 


mp, 233-234 C(5tJJ*; 

S^Wfil C^H^Ns-CFaCOzH-I^O 
aiwfil C, 54.54; H, 4.76; N, 12.72 
HS&fil C, 54.27; H, 4.79; N, 12.72 


95 


s 




mp, 243-245u VjJm) 

ytm^m. G^H^NsS CFaCOzH 
SUfil C, 51.52; H, 4.14; N, 12.52 
Unfit C. 51.61; H. 3.98; N, 12.70 


96 




&-&£tttll[MJ?;b*oa^£](EtOH) 

mp, ouo ouo wVTTEn 1 / 

TcfiltfflffiS C^H^Ng^CCMI-IMHaO 
ffllifii C, 52.70; H, 4.51; N, 15.36 
Hilfit C. 52.79; H, 4.33; N, 15.37 


97 


0 


0 


mp. 232-234°C(#fl£) 

S^#ffit C 23 H23F 3 N 4 0 ■ CF 3 C0 2 H • 1 /2H 2 0 
SUfit C. 54.45; H. 4.57; N, 10.16 
Unfit C, 54.57; H, 4.37; N, 10.24 


98 


s 




^•feif« B B B [h'J7;^pra^](EtoH) 

mp, 227-229^0 (#®) 

Tm-fttitm CzaHaFMS-CFaCC^H-IAHzO 
SMfit C, 53.33; H, 4.39; N. 9.95 
Unfit C, 53.32; H. 4.27; N, 9.76 
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mmm 


-R 1 


R 3 - 


*&D!g](?fttA£flK) 








gtfgfelSHCAcOEt) 


99 


-Ph 




mp f 187-188°C 






SSiH C, 64.93; H, 5.21; N, 16.46 
HIHI C, 64.84; H, 5.26; N, 16.38 








*Sfi»«S[hU-7;^P#»!ffl (EtOH) 


100 


P 


HN^ 


mp.209-210.5 0 C 

7cX5>4HI C 2I H 21 F 3 N 6 -CF 3 C0 2 H 
SI!® C, 52.27; H, 4.20; N, 15.90 
HS&fil C. 52.00; H. 4.17; N. 15.98 








*ft#M*a[HJ7;b*n*Ktt] (EtOH) 








mp,224-228°C(#&) 


101 


-ph 




C23H 21 F 3 N40 • CF 3 C0 2 H ■ 1/41^0 
airafii C, 55.10; H. 4.16; N, 10.28 
HSHit C, 54.84; H, 4.13; N, 10.34 








mt&fiift&ib'jzHrtummmi (EtOH) 


102 


P 




mp,254-258 0 C(#®) 
7C^t##rfiI C^HjoFaNsO-CFaCOjH 






Still C, 52.18; H, 4.00; N. 13.23 
HSMI C. 52.10; H. 4.16; N, 13.45 
















(AcOEt-EtOH) 


103 


-Ph 


a 

H 


mp, 229.5-231. 5°C(#fi?) 

5c^^*ffil C 24 H M F 3 N 4 -CF3C0 2 H 
9BMI C, 57.99; H. 4.49; N. 10.40 
Hlfcil C. 57.94; H. 4.42; N, 10.46 








Hfe$g B ![H;?;u;J-DitHi^(MeOH) 


104 




a 

H 


mp, 238.5-240°C(#®) 
5cS##ffiI C^H^FaNs- CF 3 C0 2 H 






ai&ii C, 54.65; H, 4.40; N. 13.28 
HSMI C. 54.61; H, 4.25; N, 13.41 
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3 R 1 



mmm 


-R 1 


R 3 - 




105 




a 

H 


m&&&iwyji,*nmmm (MeOH) 

mp, 235.5-237.5°C(#&) 
TtMfttiiW C^HzoFjNsS-CFaCOzH 
Sfifil C. 50.64; H. 3.88; N, 12.84 
USUI C, 50.53; H, 3.79; N, 12.90 


106 


-Ph 




m&&ikmih>j7)v*nmmm (EtoH) 

mp. 249-251 

7G^t##HI CjsHasFa^-CFaCOjH 
SUM C, 59.57; H, 4.64; N, 9.92 
C, 59.27; H, 4.91; N, 9.99 


107 






(EtOH) 

mp,263-265t(#®) 

7G^##rfiI C 24 H 24 F 3 N s -CF 3 C0 2 H 
III C, 56.42; H, 4.55; N, 12.65 
HHIS C, 56.22; H, 4.59; N, 12.62 


108 


-Ph 


H 2 N- 


&S-feigJI(AcOEt) 

mp, 1 74.5-1 75.5°C 

TtmfttiiB. C 19 H 15 F 3 N 4 
SM® C, 64.04; H, 4.24; N, 15.72 
USSffi C, 63.89; H, 4.25; N, 15.67 


109 




H 2 N- 


gfc*l-&*£.H(AcOEt) 

mp, 1 95.5-1 96.5t 

Ttmftfi; fit C 17 H 14 F 3 N S 
SUfil C, 59.13; H, 4.09; N, 20.28 
HilC, 59.09; H, 4.14; N, 20.19 | 
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-R 1 


-R 2 




110 


-Ph 




aHVfittA[77A>&!|] (MeOH) 
mp, 142.5-147°C(#g?) 

C^IVV 1 /2C 4 H 4 0 4 ■ 3/4H 2 0 
lllrafl C, 71.85; H, 6.78; N, 11.97 
H§HI C, 71.92; H, 6.61; N, 11.91 


111 


H p 


V 


§S*ffe£U*&(EtOH) 

mp, 212-213.5*0 

TtmWSife C M H 27 N S - 1 /2H 2 0 
SfHi C, 73.07; H, 7.15; N, 17.75 
USUI C, 73.17; H. 7.04; N, 17.59 


112 


-Ph 


-Ph 


il-fetH^S(MeOH-EtOH) 

mp, 209-21 1°C 

TtBftUi fit CjsHhM 
lit C, 80.52; H, 6.52; N, 12.95 
H^fiS C, 80.26; H, 6.57; N, 12.92 


113 


„p 


-Ph 


&Hfel§.g(DMF-H 2 0) 

mp, 268-270°C 

7tmfttii fit C^H^Ns • 1 /2H z O 
SiraM C, 75.32; H, 6.56; N, 16.27 
USSfil C, 75.12; H, 6.43; N, 16.36 


114 


-Ph 




SS-fe$£ll(MeOH) 
mp, 224.5-225.5°C 

jzmMfrM c^h^o 

Strait C, 76.75; H, 6.20; N. 13.26 
HSMS C, 76.76; H, 6.19; N, 13.22 


115 


-Ph 




il-feig^CMeOH-CIC^C^CI) 

mp, 21 0-21 2t 

TtmMfi fit C^H^S 
WmM C, 73.94; H, 5.98; N. 12.77 
Hl&fil C, 73.91; H. 5.92; N, 12.67 
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R 2 




116 


SH 


M^[hU7;i//|-n^^](MeOH-DMF) 
mp, 251-255 CvJtjR; 
7G^f##rlI C a H M N 4 S-CF 3 C0 2 H-1/4H z O 
atifil C, 59.22; H, 5.07; N. 11.05 
C, 59.07; H. 5.05; N, 11.29 


117 


CN 


^•feiS^[hU7;i/^-PW®^](MeOH-2-PrOH) 

mp. 245-251 °C(#&) 

5ES#WfiE C 24 H23N 5 • CF 3 C0 2 H ■ 1/4H 2 0 

WMB. C, 62.46; H. 4.94; N, 14.01 

USUI C, 62.63; H. 4.88; N, 14.22 


118 


C0 2 H 


mp. 212-215°C 

TtmfttifW. C 24 H 24 N 4 0 2 -CF 3 C0 2 H-1/4H 2 0 
airali C, 60.17; H. 4.95; N. 10.80 
HiHi C. 59.98; H. 5.14; N. 11.03 



^MM 119 

N- [2- {2-7^~/V- 4- MJ7/^n^f^-lH-^^Y [4, 
5-c] 3V y^-1— fVV) T~fe K 

1- (2-T^7^fW) - 2-7x^-4- h!J7/V^-n^^/lx- 1H- 

-Y5^y'[4, 5-c]^yyvo. 5 0 g ©t: o y v^3mi^», *«o. 

2 8 ml ^PXLXM-e6B#^»Ufc 0 S^^^TK^OXL, 1 o%^-ep 

TO. 4 5 g0MJ£f§£#7c o ffim^f-^frbWi&gkLX % JR/S2 1 7~2 1 

7G*^*ftt C 21 H 17 F 3 N 4 0 
SItffi C, 63.31; H, 4.30; N, 14.06 - 
Hflllt C, 63.46; H, 4.32; N, 14.10 
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mmm 120 

N- [2- (2-y^=.jU-4-hV^^n^^j\,-lH-4^yy [4, 

5-c] (tv) 3u*f-)V\ tz^^/v-fc^T^Y 

1- (2-75;xf^) -2-7i=/l'-4-HJ7;^o^/V-lH- 
5:^^ [4, 5 0gMMJxf;l,75yO. 2ml <D^ 

h7t Kn77y5ml», »^y^;V*-/l/0. 1 1 ml ^P^TM-C 

0 B a LT, M 2 2 4 . 5-2 2 5 ^©iS&gf e B B £#fc 0 
7clff£« C 20 H 17 F 3 N 4 O 2 S 

lH C, 55.29; H, 3.94; N, 12.90 

IRIS C, 55.30; H, 3.94; N, 12.70 

12 0 ©^{C^oT, |»j 121-125 
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mmm 


-R' 


R 4 




121 


-Ph 


PhCO 


H-feS^CAcOEt) 
mp, <coo zoo.d o 

Ulrafil C, 67.82; H. 4.16; N, 12.17 
HSUfi C, 67.86; H, 4.19; N, 12.18 


122 


-Ph 


Et0 2 C 


£5-fef£H(AcOEt) 

7uSt#*T ft C 22 H 19 F 3 N 4 0 2 
SUfil C, 61.68; H, 4.47; N, 13.08 
HSfcfil C, 61.74; H, 4.53; N t 13.04 


123 


-Ph 




*Sfe*Si^CAcOEt) 

mo 227 5-228 5°C 

7E^t##f{S C 25 H 18 F 3 N s O 
Sit® C, 65.07; H, 3.93; N, 15.18 
HiSfil C, 65.05; H. 4.01; N. 15.13 


124 


-Ph 


CICH 2 CO 


2Sfel£JI(AcOEt) 
mp, 230.5-231 .5°C 
7C^##ffii C 21 H 16 CIF 3 N 4 0 
HSafit C, 58.27; H, 3.73; N. 12.94 
HHfil C, 58.23; H, 3.78; N, 12.89 


125 




CICH z CO 


SmfefSJKAcOEt) 

mp, 234-235°C 

Ttm-fttiim C 1S H 15 CIF 3 N S 0 
SMfil C, 54.10; H, 3.58; N. 16.60 
il^fil C, 54.15; H, 3.61; N, 16.63 



MMW 12 6 

2-^W5;-N- [2- [2- (2-\?uV/U) -4-MJ7/l/to^ 
f^-lH-^^/ [4, 5-c] ^ry JJ V- 1 — f/V] TirhT^ 
K 

2-^dp-N- [2- [2- (2-tfny/V) -4- h!J 

ih — r [4, 5-c] y^-i — r/v] ^fvv] r-thr^ ko. 

3 0 g \Z 4 0 %y 5 is* ? J —frWfa 6 ml %Mz.X s 4 ft|Hftt#l 
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vfn tv^-^^-e^LT o . 2 5 g co^#.^ B B H^#fc 0 mm 

xf/^^ffgllt, M217. 5-2 19. 5V(Dm&&£k*ntc 0 
5zmftW C^HjgFaNgO 

a^jjt C, 57.69; H, 4.60; N, 20.18 

H@Hit C, 57.67; H, 4.50; N, 20.15 

mmm 126 ©^a^or, h»j 127-129 ©>fk^^#fc 0 

12 7 

2-^f/1^7 5/-N- [2- (2-7^— /V- 4- Mi 1 

h— f [4, 5-c] y^-i— r^) t^ht^ k 

l!^ 208 — 209 °C 

ilMt C, 61.82; H, 4.72; N, 16.39 
Hf^llE C, 61.60; H, 4.76; N, 16.17 

HJfefl 9 12 8 

2-^f;i/7^/-N- [2- ( 2 - 7 x^/l'- 4 - h ]J 7;Vt d ^ f /V'- 
1H — f [4, 5-c] ^yy-l-^f;v) ^5vv] 7th75F'7 

Bfe£ 2 0 7. 5~2 0 8t 
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5n*$MfiHfc CaHjjFjNsO • 3 / 2 C 4 H 4 0 4 
C, 56.58; H, 4.58; N, 11.38 
C, 56.52 ; H, 4.70; N, 11.57 

MMM 12 9 

2-^9vVT$y-N- [2- [2- (2-t'oy/U) -4-M)7;WtD 

y^w- lH-f^y [4, 5-c] !)>-i-/f;v] r-fe 1*T 

2 1 9-2 2 2°C 
Tcm&Vr®. C 21 H 21 F 3 N 6 0 • 1/2C 4 H 4 0 4 
lit C, 56.55; H, 4.75; N, 17.21 
HfHt C, 56.58; H, 4.80; N, 17.18 

MMW 13 0 

2-T5 7-N- [2- (2-7i^-4-M)7/Vtn^f;V-lH — f 
=^^[4, 5-c] *SVl/-l-' f/U) a^/U] 7tb7§K 
(l)N-[2-(2-7^^/V-4- h y 7;Vtn^f;l'-lH-^^ , /[4 J 
5-c] U V- 1— f/V) KT-fe hT5 K 

2-^pu-N- [2- (2-7x-/I/-4-MJ7/l'tPyf;l/-lH— f 
[4, 5-c] ^py-l->f^) xfA'] 7tf7U*0. 4 0g& 
T^7^/W ^ R#y 7^0. 17 g©N, N-'7^fMM75 K4ml?g^£\ 
6 0°C-ei 6lWLfc„ gm»i^»^tlTW^ a B B ^L, 
^yyntVU^-x/VT?JII«#L, M^/V-n-^* V (2 : 1) 
Wtmt lfcvy*^7A^n-rb^77^--eftm i/^y^PtV^ 
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£233-233. 5 WM&MA £r#fc Q 
7G*##HSI CaHgoFjNsO, 

98Mt C, 64.09; H, 3.71; N, 12.89 

HM C, 64.04; H, 3.93; N, 12.92 

(2) 2-T^y-N- [2- (2-7*=yt/-4- MJ 1H 
—f [4, 5-c] ^Py-IWA-) ^5vW] Tirh75 K 

N- [2- (2-7i=^-4- f!J 7;VtB^f;I/-lH-/f^y [4, 
5-c] ai^U] - 2-7^;W 5 KX-feMTS KO. 3 

0gM90%i7kt K7^0. 0 3ml<D^*y— *3al88S«\ 6 ffiilSft 

M&v^ y tVl^— f/v»tt 0 . 1 9 g ©»&eft«rftfc 0 
^■/l^>bS3Hf*UT, M1 8 8-1 8 9°C©|S^ B B H ^#fc 0 
5c*^*Nt C 21 H 18 F 3 N 5 0 

SSHH: C, 61.01; H, 4.39; N, 16.94 

£SMK C, 60.96; H, 4.36; N, 16.94 

MMM 13 1 

2-T^y-N- [2- [2- (2-t°ny/u) -4-MJ7;i/tP^f;w- 
lH-f^y [4, 5-c] 3V y^-l-^/V] ^5VV] 7th7^ F-7 

(1) $ K-N- [2- [2- (2-tTny^u) -4-hl)7;^ 

n^f;V-lH-^5^ [4, 5-c] ^7 !J V- l->f;l/] acTvU] X-fc h 
T $ K 
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278. 5~2 8 0. 5°C 
jt^lfttirW. C 27 H 19 F 3 N 6 0 3 
®I C, 60.90; H, 3.60; N, 15.78 
^fttir C, 60.76; H, 3.74; N, 15.71 

(2) 2-75/-N- [2- [2- (2-k*o!];V) -4- hJ)7;v*o^f 
;V-1H-^^^/ [4, 5 - c] 3r/ y V- 1 -4^1 z^f-AS] 7± h T $ K • 



lfej& 1 7 6~1 7 7^C (##P) 
TC^^flt C 19 H 17 F 3 N 6 0 • C 4 H 4 0 4 - 1/4H 2 0 
3flMt C, 52.82; H, 4.14; N, 16.07 
C, 52.71; H, 4.21; N, 16.31 

J^Ts ^^^it"a^O(DMtltc^}^:<D—Mt L"C, t h/iMC&tfS TN F - a 

**fcj$Aa«#tefMR#JW LT, y # • ^ v yft 1000 (y # • y /vf^ 
*yttS0 ^17 O/il-artri-S^^f-y^WM^^jfiLSrl&S OmlJRJRU 
tc a rtl^b^jfc^M (PBMC : Peripheral Blood Mononuclear Cell) £ 
LeucoPREP™ (Becton Dickinson *±M) «IflUoTiIt, 2mM L~? 
/l^ $ V (Life Technologies |±MK 2. 5 U/ml ^<-iy U ^- 2 . 5 n %/ 
mlXhuyh-vOs^mfc (Life Technologies #M) 1 0 %4 : flSJ/ l S 
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Jtm (Intergen Company tfcft) Zffljfl Ltc RPMI-1640 Jgjfi (B^WMW^^tm) 
<PX\ Mffi&g. 1X1 0 6 M/ml t ft 6 J; 5 W#*Lfc 0 

fcRR0 2 0 MMiftS J: 5^LT^b^«m7KT*^J«LX^V>.fc 0 

3. jjHO^fe^g 

WIO^ 1 ©%fe^k^Sr«JPLfc9 6ft (5pjS) Micro Test III™ tissue 
culture plate (Becton Dickinson *±M) M^^ZfU— 3te{CflM Lfc 
PBMC1 8 0 nl Srfe&DL-fco ^©3 0^Ifc, 2 0 /i g/ml O!)^ 
Hf?*^ K (LPS) 10 m1 Srfe&DU ^W-M^7^fy^S©I|- 
Ut, 5 %~^t;^#H^^joVNT 3 7°C-e 1 6 mm4 l/**.**- b Lfco 

4. bUNF-gHML-lg^t 

MNF-attML-U Srj&tLfco 9 B^^f^n^^^W h 

»W5HRP (®#:b$tP</M-3f^-1f; horseradish peroxidase) 

0 . 5Mfitt&-C3&'fegJ&£f*.lt L-fc#> ^/KZ> 4 5 Onm M-Vmax 
™-r>f ^ c/W h y — (Molecular Devices tfcK) T?8!|j£l,fc. 1M h^-f 
>©it^«^*y^ h^T Softmax ™ (Molecular Devices £h®Q trll^^f- 
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£ittt*y^D-t;W!>7St MNF-a (ENDOGEN #M) ^ -tfV?* — 
tW^fttMNF-a (Pharma Biotechnologie Hannover #M) x ^fr* 

if&^c/^r^-t^l g G (Jackson ImmunoRes. Labs ffigSO . 
tMNF-a (INTERGEN |±iSD ZZft^th, «$E % ^ffi, HRPj|«M 
M^ffloS^pic^V^Co fc M L-l J3 (D^fifcte^/ ^ Jvuftfc b I 
L- 1 0 (CistronttM) x #Hn-t/Vty^b M L-l 0 (Biogenesis 
x HRP^n/^-^I gG (Chemicon International % BMk. 

t M L-l ^ (R&D Systems ttM) £^*L^tK HRPi« 

0/ o) = 1 - \ X 10 0 



lo^St 3 2 3 3 ^1- 0 



3 2 : t h»}Cj3tt5TNF-aOS^ffl#^ 





mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


102 


96 


84 


25 


23 


27 



t33:t MfflJ&fc&ttS I L-lj3<^£Pl#ffMB 





e-^;mjt(^moi/D 


0.01 


0.03 


0.10 


0.3 


1.0 


102 


81 


67 


48 


0 


0 
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it * (D m m 



i. ft©— jRS; (i) 



R 3 (CH 2 )k\ 




^■t^Sfc^U A*ti*iftKS:^rL"rt>«tv^PI*atxri**SISr*L % R 3 
<. ) 

T*^$tb3 1 h — < 5 ^ try ^^fi^x^^^o 

2. 59t©— JR* (II) : 



R 3 (CH 2 )k- 
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~3GDg$c£*U R 3 ' \Zfc<D—N&, (III) : 



s^su Yfim^m^F, faMm*, Mrnrn^, ch 2 , ch, nht^^s 

£U R 3 ' &fc<D-m&. (IV) : 



1 5fcB*©fl?84fcXtt-t©:!fi. 
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7. f--r b^^^mMm^m^ (tnf) x^-r>^-n-f (il- 

8 . j»*©«H» i ifus v n 4 35©vN-f i ^^lEtt^^-a-^xtt^a^^ 

i o . it ikommm 5 gra^ urn 7 ^©v>-r i jgK:fB«©E3£©$!iii©fc«> 
©^©fSBf! i gcftvN 4 ^©i>T*i,a> i ^^laftO'fb^xMa^^t 
flF#S;h,5-t©i6©«Jl» 
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